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Established  supplier  to  the  European  Market 
since  its  earliest  days 
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Suitable  for  all  traditional  and  modern  furnances 
and  equipment 
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plan  and  produce 


From  Raw  Materials  to  Finished  Product 


Are  you  contemplating  the  manufacture  of  cement  or  all  the  various  components  of  the  Works  are  matched 

already  engaged  in  it  ?  Our  long  experience  of  cement-  to  give  the  greatest  efficiency. 

making  machinery  is  entirely  at  your  disposal  in  this  The  success  of  E^gar  Allen  designed  plants  is  based  on 
matter.  We  supply  all  the  necessary  machinery  and  long  experience,  and  our  unique  combination  of 

if  lequested  we  also  supply  the  buildings,  and  we  are  engineering  skill,  metallurgical  knowledge  and  foundry 

prepared  to  erect  the  whole  of  the  plant,  thus  avoiding  practice. 

the  problems  of  divided  responsibility,  and  as  a  result  We  produce  a  24-page  booklet  designed  to  assist  you  in 

“Cboosing  a  Cement  Plant" — may  we  send  you  a  copy? 


To  EDGAR  ALLEN  &  CO  LIMITED  .  SHEFFIELD 

Please  send  "  Choosing  a  Cement  Plant  '  to 


EDGAR  ALLEN  A  CO.  LTD 
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Rugged,  compact,  efficient ;  easily 
installed  and  maintained.  Steel  shell 
protected  internally  against  weak 
acid  solutions  and  externally  against 
atmosphere.  Available  for  heat 
transfer  areas  from  4  to  500  ft.^ 


Delanium  Graphite  Vertical 
Centrifugai  pumps  for  the 
handling  of  corrosive  liquids. 
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Throughout  the  world,  KREBS  and 
Co.  supply  complete  KUHLMANN- 
KREBS  sulphuric  acid  plants  from 
any  type  of  sulphurbearing  raw 
materials. 
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Prkes  and  Trends 


Suicidal  Sulphur  Price  War 


pAR  from  abating,  the  downward  trend  of 

prices  which  has  over  the  past  three  years 
caused  growing  alarm,  notably  amongst  the 
smaller  sulphur  producers,  has  once  more 
accelerated  and  unless  checked  could  destroy 
the  pattern  of  sulphur  production  which  has 
emerged  during  the  past  decade.  It  is  univer¬ 
sally  recognised  that  profitability  in  Frasch 
sulphur  production  is  achieved  only  beyond  a 
minimum  level  of  output  and  sales,  but  there 
is  no  evidence  that  ever-decreasing  prices  alone 
promote  the  expansion  in  the  overall  level  of 
sulphur  demand  and  use.  Similarly  demand 
does  not  fall  off  significantly  as  a  result  of 
higher  prices  provided  that  the  increase  does 
not  assume  such  magnitude  that  substitution 
of  alternatives  to  sulphur  or  its  derivatives, 
notably  sulphuric  acid,  becomes  economically 
feasible  on  a  large  scale. 

I*rice  cutting 

The  drift  of  prices  started  in  the  autumn 
of  1957  as  the  result  primarily  of  the  mount¬ 
ing  volume  of  Frasch  and  recovered  sulphur 
capacity,  coupled  with  the  existing  high  poten¬ 
tial  pyrites  supply  to  world  markets,  notably 
of  European  pyrites.  The  latest  price  cuts  have 
brought  the  level  of  world  sulphur  prices — in 
terms  of  U.S.  and  Mexican  Frasch  sulphur 
destined  to  the  most  competitive  export  markets 
— 40%  below  that  prevailing  in  1957,  while 
domestic  U.S.  prices  have  declined  over  26%. 
In  the  same  peritxl  pyrites  prices  receded  by 
4()-45%o  and  because  their  metal  values  have 
remained  more  or  less  static  the  price  of 
sulphur  in  pyrites  has  probably  fallen  by 
over  60%,. 

This  erosion  of  prices  has  brought  the 
industry  by  default  of  formulating  a  policy, 
however  unpalatable,  to  the  brink  of  disaster. 
In  a  highly  complex  and  specialised  industry 
such  as  that  of  sulphur  there  are  innumer¬ 
able  subsidiary  and  complicating  factors  which 
to  a  greater  or  lesser  degree  have  contributed 
to  the  present  state  of  affairs.  Of  these  the  most 


prominent  are  probably  the  effect  of  the 
increasing  availability  of  recovered  sulphur, 
the  ability  of  pyrites  to  withstand  competition 
from  brimstone  in  many  major  markets  and 
the  inherently  slow  growth  of  net  sulphur 
demand  which,  it  must  be  emphasised,  has 
been,  relative  to  the  long-term  trend,  above 
average  in  recent  years. 

Failure  of  U.S.  Price  Leadership 

The  crux  is  that  with  the  emergence  of 
Mexico  as  a  major  source  of  supply  to  world 
sulphur  markets,  the  U.S.  Frasch  sulphur 
industry  failed  to  maintain  its  traditional  role 
of  price  leader,  and  in  its  endeavour  to  secure 
often  only  small  and  passing  sales  advantages, 
it  has  left  a  vacuum  in  which  the  whole  sulphur 
industry  now  flounders.  There  is  little  doubt 
that  this  has  caused  the  greatest  hardships  to 
the  U.S.  Frasch  sulphur  prtxlucers  themselves 
and  it  is  estimated  that  in  the  past  two  years, 
by  failing  to  stabilise  prices,  they  have  fore¬ 
gone  revenue  of  at  least  .S35  million.  In 
consequence,  although  Texas  Gulf  Sulphur 
Company  and  Freeport  Sulphur  Company 
substantially  increased  their  deliveries  to  con¬ 
sumers.  their  net  income  does  not  reflect  this; 
in  1959  Texas  Gulf  delivered  17%  more  than 
in  1958,  equivalent  to  over  350.()(K)  tons 
sulphur,  but  net  income  declined  by  1%  (or 
about  S45,()(X)). 

Reduced  sales  revenue  affects  more 
drastically  the  two  smaller  producers,  particu¬ 
larly  Jefferson  Lake  Sulphur  Company,  whose 
activities  are  as  yet  less  diversified  than  those 
of  the  Duval  Potash  and  Sulphur  Company. 
Their  experience  is  all  the  more  distressing  as 
over  60%  of  their  deliveries  are  destined  for 
export  and  sold  by  Sulexco — the  U.S.  Frasch 
industry’s  joint  export  sales  organisation — in 
the  price  policy  of  which  they  have  only  a 
small  voice,  the  share  capital  being  owned  by 
Freeport  37%,  Texas  Gulf  37%  ,  Jefferson  Lake 
18%,  Duval  Potash  and  Sulphur  8%. 
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Difficulties  for  smaller  producers 

The  net  f.o.b.  return  on  an  increasing 
volume  of  sales  of  both  U.S.  and  Mexican 
Frasch  sulphur  producers  is  now  as  low  as  $18 
per  ton  and  the  bulk  realises  $20-$21;  hardly 
any  is  sold  at  the  posted  price  of  $25. 
There  are,  of  course,  the  outstanding  low  cost 
producers,  notably  Texas  Gulf’s  Boling  Dome, 
Pan  American  Sulphur’s  Dome  at  Jaltipan, 
Freeport’s  Grand  Ecaille  and  perhaps  two  or 
three  others,  where  profitable  operation  could 
be  sustained  at  even  lower  prices;  but  it  is 
believed  that  none  of  the  small  Frasch  sulphur 
producers  can  work  profitably  at  or  below  the 
present  price  level;  hence  they  face  closure.  This 
also  applies  to  some  of  the  medium-sized  domes 
belonging  to  the  big  prtxlucing  companies.  If 
this  happened,  it  would  have  a  disastrous 
impact  on  the  industry’s  ability  to  render  the 
service  which  it  owes  to  the  world’s  con¬ 
sumers.  whose  demands  mount  as  each  year 
passes,  and  whose  main  requirement  is  con¬ 
tinuity  of  supply  at  stable  low  prices.  There 
is  thus  a  paradox  situation  deplored  by 
producers  and  consumers  which  could  be 
remedied  overnight  by  one  or  other  of  the  two 
major  IJ.S.  producers  establishing  a  stable 
world  price  at  $2-$3  above  the  present  f.o.b. 
levels. 

Lead  Required 

Doubtless  a  lead  given  at  this  time 
would  be  followed  by  all  producers  not 
least  the  Societe  Nationale  des  Petroles 
d’Aquitaine  whose  recovered  sulphur  supplies 
will  dominate  the  European  market  next  year, 
and  the  Pan  American  Sulphur  Company  not¬ 
withstanding  that  it  was  the  latter  whose  force¬ 
ful  entry  into  world  markets  and  continuing 
efforts  to  maintain  a  high  volume  of  sulphur 
sales,  now  the  third  largest  in  the  world,  caused 
the  U.S.  producers  to  abandon  their  stable, 
albeit  high,  price  and  then  to  pursue  a  policy 
of  securing  sales  by  price  inducements.  Many 
arguments  have  been  put  forward  justifying 
inaction  and  the  consequent  drifting  of  prices. 
With  regard  to  recovered  sulphur,  especially 
from  West  Canada,  it  has  been  suggested 
that  higher  Frasch  sulphur  prices  would 
accelerate  the  rate  of  installation  of  new  sul¬ 
phur  recovery  capacity.  At  this  early  stage  of 
developments  in  Canada  there  is  insufficient 


evidence  to  make  other  than  hypothetical  ton¬ 
nage  assessments  because  in  practice  thel 
developer  has  still  a  very  wide  choice  of  wells 
and  locations;  moreover,  the  incentive  and 
decision  to  invest  clearly  comes  from  natural | 
gas.  For  the  time  being,  the  trend  that  recovered 
sulphur  finds  an  outlet  at  the  highest  competi¬ 
tive  price  taking  full  advantage  of  favourable) 
freight  differentials,  can  be  expected  to  be 
borne  out.  Later  as  the  energy  supply  picture 
changes  a  reassessment  may  be  necessary. 

No  Domination 

All  other  arguments  come  back  to  the 
merits  of  using  price  reductions  as  a  weapon) 
of  competition  against  other  primary  producers, 
be  it  refiners  of  sulphur  from  native  ores  as  was 
the  case  with  Sicily  twenty  to  thirty  years  ago. 
or  pyrites  mines  or  another  Frasch  sulphur 
producer,  and  this  would  seem  to  depend 
on  the  objective  which  can  only  be  either 
domination  of  the  market  by  bankrupting^ 
most  if  not  all  competition  or  the  expansion  of 
sales  to  ensure  economic  employment  of  plant 
and  capital.  The  possibility  that  one  or  bothi 
principal  world  sulphur  producers  were  aiming 
to  dominate  the  market  can  be  ruled  out  in 
view  of  the  severity  of  U.S.  legislation  towards 
monopolies.  What  is  more,  the  record  of  the 
U.S.  sulphur  industry,  especially  that  of  Texas 
Gulf,  shows  consistent  help  to  enable  weaker 
sulphur  prcxlucers  becoming  established  and 
so  provide  a  broader  base  for  the  industry. 
This  leaves  as  an  objective  expansion  of  sales, 
and  having  incurred  heavy  capital  outlays  in 
developing  major  dome  resources  it  is  natural 
that  Texas  Gulf  and  Freeport  should  wish  to 
employ  installed  capacities  as  fully  as  possible, 
especially  as  the  margin  of  profitability 
increases  and  shrinks  sharply  either  side  of  a 
certain  level.  It  is  at  this  point  in  pursuit  of 
this  objective  two  overriding  factors  appear 
to  have  been  ignored.  Firstly,  that  it 
is  imperative  to  determine  a  profitable  floor 
price  in  relation  to  different  levels  of  output, 
accepting  if  necessary  that  a  dome  may  have 
to  be  shut  down  in  order  to  achieve  more 
economic  results  from  the  company’s  other 
domes  operating  nearer  their  designed  capacity. 
Secondly,  to  trust  in  the  integrity  and  respon¬ 
sibility  of  other  producers  and  by  force  of 
leadership  command  their  support. 


In  the  case  of  the  sulphur  industry  this 
Isecond  requirement  is  much  less  abstract  than 
it  appears,  since  relentless  pursuit  by  all  pro¬ 
ducers  of  new  outlets  has  resulted  in  a  number 
|of  unattractive  sales  which  if  not  pursued  by 
price  inducement  would  generally  fall  to  the 
geographically  most  favoured  supplier.  More- 
|Over,  once  trust  is  established — and  Hurope’s 
pyrites  industry  provides  a  fair  example — no 
single  producer  would  wish  to  put  short-lived 
.self-interest  before  the  prospect  of  continued 
'profitable  expansion. 

Incentive  for  stability 

On  balance  it  is  doubtful  whether  the 
immediate  net  loss  or  gain  by  any  major 
supplier  would  exceed  50.(KX)  t.p.a.  or  57  of 
.annual  .sales,  and  any  such  quantitative  loss  of 
tonnage  would  be  more  than  compensated  by 
the  higher  general  price  level,  nor  would 
competition  be  stifled.  But  with  the  threat  to 
'their  existence  allayed,  smaller  producers  would 
be  ready  to  set  a  realistic  ceiling  to  their 
production  and  sales  in  the  light  of  market 
I  fluctuations.  The  traditionally  strong  ties  in  the 
sulphur  industry  between  supplier  and  con¬ 
sumer  provide  an  additional  safeguard  against 
I  the  supply  pattern  becoming  unbalanced.  The 
present  gap  between  potential  supply  and 
demand  is  closing  gradually  and  it  is 
I  the  steady  growth  of  sulphur  demand  which 
provides  the  long-term  incentive  of  stability. 
Current  world  consumption  is  nearly  18  million 
tons  sulphur  in  all  forms;  taking  the  long-term 
trend  of  an  average  annual  growth  rate  of 
3.57o  consumption  would  rise  to  26  million 
by  1970.  A  rate  of  4.5%.  which  in  the  light  of 
I  the  last  ten  years’  trends  and  the  prospects  of 
industrial  and  fertilizer  sulphur  and  derivative 
uses  is  thought  to  be  more  realistic,  would 
I  advance  the  date  when  the  world  needed  26 
million  tons  sulphur  annually  by  two  years 

Sources  other  than  Frasch  sulphur  are. 
as  shown  below,  claiming  a  growing  share  of 
world  sulphur  markets,  and  although  the  lead¬ 
ing  position  of  Frasch  sulphur  is  beyond 
dispute,  it  is  evident  that  the  growth  of  Frasch 
sulphur  markets  is  circumscribed  by  the 
supplies  of  by-product  and  recovered  sulphur, 
a  category  which  may  be  enlarged  by  supplies 
to  the  West  from  Communist  countries  which 
also  lack  a  firm  price  basis.  This  aspect  alone 


would  seem  to  make  it  imperative  that  Frasch 
sulphur  prices  should  show  an  adequate  profit 
margin  especially  as  pnxlucers  cannot  in  the 
long  term  avoid  heavy  development  expenses. 


Estimate  of  Free  World  Sulphur  Supply 
and  Demand 

(milliiin  tonnes) 

I960  1965 

1970 

Consumption 

17.8 

22.5 

27.8 

Suppls : 

Recovered  sulphur 

2.1 

-‘!.l 

8.2 

Sulphur  in  pyrites 

6.2 

7.1 

7.8 

Sulphur  in  other  lorms 

3.1 

3.7 

4.5 

Frasch  sulphur 

6.3 

6.6 

7.5 

Total 

17.7 

22.5 

28.0 

1  Available  Frasch  sulphur 

capacity  . 

9.5 

9.5 

9.t) 

Customer  Service-A^^ 

A  favourk^^  feature  that  has  emerged  from 
the  adversities  of  recent  years  is  the  greater 
emphasis  on  customer  service.  Cleaning  by 
filtering  and  acid-treatment  of  otf-colour 
sulphur,  establishment  of  focal  distribution 
centres,  liquid  sulphur  transportation  by  road, 
rail,  barge  and  now  by  converted  ocean-going 
tankers,  are  important  landmarks.  As  yet 
improved  distribution  and  transport  services 
are  mainly  confined  to  the  U.S.A..  but  by 
virtue  of  size  of  market  and  territory  this  is 
only  to  be  expected.  In  Europe  Sulexco  already 
has  a  stockpile  in  Hamburg  and  Pan  American 
Sulphur  at  Rotterdam  and  rail  movement  of 
liquid  sulphur  is  of  course  practised  on  a  small 
scale,  but  now  that  Texas  Gulf,  and  it  is 
expected  Pan  American  Sulphur  also,  are  to 
operate  16.0()0-ton  converted  tankers  from  their 
terminals  to  selected  storage  sites  on  the 
Atlantic  East  Coast,  transatlantic  shipment 
and  similar  service  for  European  sulphur  users 
is  not  far  distant.  There  remain  many  other 
improvements  in  sulphur  technology  and  use 
which  the  industry  can  be  expected  to  resolve 
especially  as  with  the  establishment  of  a 
Sulphur  Institute,  there  now  exists  a  focal 
centre  for  the  purposeful  guidance  of  research 
and  development. 

Only  a  strong  and  progressive  sulphur 
industry  can  fulfil  the  mounting  world-wide 
demands  and  to  this  end  it  now  remains  for 
Texas  Gulf  and/or  Freeport  Sulphur  to 
reassume  and  exercise  responsibly  their 
traditional  functions  of  leadership  of  the  world 
sulphur  industry. 


(3) 


PRICES 

In  the  United  States  posted  prices  remain 
unchanged  at  S25  per  ton  for  bright  sulphur 
f.o.b./f.a.s.  Gulf  Ports  and  discounts  of  $1  per 
ton  for  off-colour  sulphur  and  $1.50  per  ton 
for  delivery  f.o.b.  ex  mine.  These  posted 
prices,  however,  apply  only  in  an  ever  decreas¬ 
ing  and  now  very  small  number  of  protected 
markets  and  the  bulk  of  domestic  and  export 
sales  are  based  on  “  delivered  ”  prices  which 
include  freight  contributions  and  discounts 
generally  of  up  to  $3.50  per  ton  although  the 
recent  intensification  of  the  price  war  has 
augmented  this  concealed  factor  to  over  $5. 
In  effect,  therefore,  the  bulk  of  U.S.  Frasch 
sulphur  sells  to-day  at  an  f.o.b.  equivalent  of 
$21.50  for  bright  and  $20.50  for  off-colour 
materials,  while  some  bright  sulphur  is  sold  at 
prices  equivalent  to  as  little  as  $18.50.  Delivered 
prices  in  Florida  (Tampa  region),  one  of  the 
major  consuming  areas  in  the  U.S. A.,  are  $25 
both  for  liquid,  off-colour  sulphur  as  supplied 
by  U.S.  producers  notably  Texas  Gulf  Sulphur 
Company  and  also  for  imported  Mexican  acid 
treated  bright  and  off-colour  sulphur. 

Along  the  Atlantic  east  coast  the  price  of 
$26.50.  which  has  been  stable  for  some  time, 
is  now  reported  to  be  under  pressure.  In  the 
North  Central  States  and  the  Great  Lakes  area 
prices  range  from  $26  to  $27.  The  decision  by 
Texas  Gulf  Sulphur  to  commission  the  con¬ 
version  of  a  16,500-ton  tanker  to  carry  liquid 
sulphur  from  Beaumont  to  points  on  the 
Atlantic  coast  will  introduce  an  important  new 
factor  into  the  price  picture  since  apart  from 
the  improved  customer  service  by  the  supply 
of  liquid  sulphur  from  focal  distribution  points 
Texas  Gulf  Sulphur  will  be  effecting  significant 
savings  on  freight  as  the  carriage  by  tanker 
should  be  appreciably  cheaper  than  at  present 
in  tariff-bound  U.S.  flag-tramps. 

Mexican  Sulphur 

Mexican  sulphur  is  listed  at  $23.50  per 
ton  of  acid  treated  yellow  sulphur  f.o.b.  Coat- 
zacoalcos.  The  current  market  price  for  the 
greater  part  of  Mexican  Frasch  sulphur  exports 
is  $21.50  for  acid  treated  yellow  sulphur  and 
$20.50  for  off-colour  grades,  but  an  increasing 
volume  enters  world  markets  at  lower  prices 
down  to  $18  per  ton  f.o.b.  This  applies  notably 


to  markets  in  W.  Europe,  Israel.  India  and  some 
South  American  countries  where  competition^ 
is  intense.  The  domestic  price  in  Mexico  is 
Pesos  280  (U.S.  $22.40)  per  ton  for  Frasch 
and  recovered  sulphur  delivered  to  the  sul¬ 
phuric  acid  industry  and  Pesos  350  (U.S.  $28) 
per  ton  to  non-acid  users  while  sulphur  refined 
from  native  ores  commands  a  price  of  Pesos 
395  (U.S.  $31.60)  per  ton  on  account  of  freight 
differentials. 


In  European  markets  delivered  prices  of 
U.S.  and  Mexican  Frasch  sulphur  and  French 
recovered  sulphur  range  generally  from  $26  to 
$28.50.  In  the  highly  competitive  markets  of 
Western  Europe,  delivered  prices  are  reported 
at  $24  and  $24.50  per  ton  c.  and  f.  Antwerp/ 
Rotterdam.  Delivered  prices  of  bright  sulphur 
(from  the  U.S.  and  Mexico)  in  India  which  had 
in  recent  months  declined  to  $28  at  Bombay 
and  $29  at  Calcutta,  are  reported  to  be  once 
more  under  pressure.  In  some  South  American 
markets  the  delivered  price  is  $25  per  ton. 

Russian  sulphur  continues  to  be  offered 
widely  at  competitive  prices.  Small  parcels  are 
reported  to  have  been  purchased  by  acid- 
makers  in  Belgium  and  Western  Germany  at 
delivered  prices  equivalent  to  U.S.  $23.50  to 
$24.50. 


Recovered  Sulphur 

Suppliers  of  indigenous  recovered  sulphur 
in  European  countries  are  once  more  faced  with 
the  need  for  downward  adjustments  of  their 
prices,  as  these  are  based  on  the  level  of 
import  prices  which  are  declining.  The  full 
effect  may  be  mitigated  by  the  possible  increase 
in  ocean  freights,  and  it  may  also  be  masked 
embodying  inland  delivery  charges  to  favour¬ 
ably  located  users,  taxes,  special  premiums 
for  supply  in  liquid  form,  etc. 

In  Western  Germany  prices  in  the  Ruhr 
and  at  Hamburg  of  domestic  brimstone 
recovered  at  oil  refineries  and  by  Ruhrgas 
AG.  range  from  DM  II 0-1 25  per  ton  plus 
turnover  tax,  handling  and  service  charges. 

In  Belgium  recovered  sulphur  is  sold  at 
BFrs.  1,2(X)- 1,350  per  ton  and  in  Holland  at 
DFls.92-100.  In  France  deliveries  to  domestic 
consumers  range  from  Frs.  13,000- 14,000.  In 
Sweden,  domestic  supplies  by  Svenska  Skif- 
ferolje  A.B.  are  sold  at  Skr.158. 
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Recovered  sulphur  prices  in  Western 
Canada  remain  based  on  S23.50  per  s.  ton  ex 
plant.  Delivered  prices  vary  widely  in  the 
markets  extending  throughout  Alberta  B.C. 
and  increasingly  in  the  U.S.  Northwest  and 
Pacific  States.  The  high  cost  of  rail  freight 
from  recovery  plants  to  consumer  markets  and 
absence  of  alternative  means  of  transport — the 
Pembina  pipeline  project  remains  in  abeyance 
— precludes  Canadian  supplies  entering  their 
major  market  in  the  Great  Lakes  region  where 
Frasch  sulphur  from  the  Gulf  still  enjoys  a 
freight  advantage  of  up  to  SIO  per  ton. 

Pyrites 

During  the  second  half  of  1960  the  level 
of  European  pyrites  prices  remains  unchanged. 
Rio  Tinto  and  Tharsis  Crude  Fines  pyrites  are 
sold  at  60s.  per  ton  f.o.b.  Huelva  basis  48%S 
and  other  Spanish  pyrites  are  priced  corres¬ 
pondingly  within  narrow  limits,  but  the 
differential  for  Rio  Tinto  “  confines  ”  gravity 
concentrates  is  lOs.  per  ton  less. 

Portuguese  pyrites  prices  are  based  on 
60s.  per  ton  f.o.b.  Setubal  (not  58s.  as  pre¬ 
viously  reported).  Norwegian  pyrites  are  priced 
competitively.  In  Sweden.  Bolidens  pyrites 
concentrates  are  quoted  Skr.54.50  per  tonne 
f.o.b.  The  export  value  of  pyrites  shipped  from 
Cyprus  averaged  55s.  per  ton  for  iron  pyrites. 
The  weakness  in  copper  prices  in  recent  weeks 
will  be  reflected  in  values  for  cupreous  residues, 
which  are  currently  about  80s.  per  ton.  Non- 
cupreous  residues  continue  in  good  demand, 
good  quality  material  realising  70s.  per  ton 
free  Ruhr  and  the  limited  supplies  of  best 
qualities  about  5s.  more. 

The  declining  brimstone  prices  are  narrow¬ 
ing  the  favourable  price  differential  enjoyed  at 
present  by  sulphur  in  pyrites.  This  is  likely  to 
strengthen  the  resolve  of  a  number  of  pyrite 


producers,  who  in  recent  months  advocated  a 
reduction  of  the  pyrite  prices,  to  press  for  this 
in  respect  of  1961  shipments. 

Brimstone  Supply 

Production  of  Frasch  sulphur  in  the  U.S. A. 
has  receded  to  a  level  of  380,000  to  410,0(X) 
tons  monthly — 8%  less  than  in  the  early 
summer  month.s — in  order  to  avoid  an  increase 
of  stockpiles  which  in  August  amounted  to 
about  3.6  million  tons.  The  employment  of 
dome  capacity  has  thus  further  declined  within 
the  estimated  bracket  of  55%  to  60%.  Free¬ 
port  Sulphur  Company’s  new  Grand  Isle  dome 
is  reported  to  be  working  at  a  daily  rate  of  500 
to  8(X)  tons,  substantially  below  its  capacity 
which  is  estimated  at  about  3.0(K)  tons.  Imports 
of  Mexican  and  Canadian  brimstone  have 
increased  to  an  annual  rate  of  nearly  900,000 
tons  with  the  result  that  the  5%  recession  of 
demand  had  to  be  wholly  absorbed  by  the 
Frasch  sulphur  industry. 

Mexican  Production 

In  Mexico  the  rate  of  sulphur  production 
soared  20%  in  July  to  an  annual  rate  of  1.4 
million  tons  as  a  result  of  increased  Frasch 
sulphur  production  by  Pan  American  Sulphur 
Company.  Other  producers  maintained  their 
previous  production  schedules — Gulf  Sulphur 
Corporation  (Frasch  sulphur)  at  220,0(X)  tons 
per  annum.  Pemex  (recovered  sulphur)  at 
85,(XX)  tons  per  annum  and  Negociacion  Minera 
de  Azufre  (refined  sulphur  from  native  ores) 
at  18,0(X)  tons  per  annum.  Exports  for  the  first 
seven  months  of  1960  averaged  1 10,000  tons  per 
month  and  domestic  consumption  12,0(X)  tons 
per  month,  and  this  high  rate  of  shipment 
caused  Frasch  sulphur  stocks  to  decline  1 10.0(X) 
tons  to  an  estimated  level  of  about  920,0(X) 
tons,  including  Texas  Gulf  Sulphur  Company’s 
stockpile  of  about  370.(XX)  tons. 


Posted  f.o.b. 
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Elemental  sulphur  production  in  Japan, 
which  in  1959  totalled  232,401  tons,  has 
advanced  about  8%  and  is  reported  at  a 
monthly  rate  of  about  21,000  tons  to  meet  the 
demand  of  the  viscose  and  pulp  industries. 

Russian  Sulphur  Exports  Increase 

Among  the  offers  of  sulphur  by  the 
U.S.S.R.  to  acid  makers  in  Western  Europe, 
those  to  Western  Germany  have  been  stepped 
up  and  sulphur  is  to  be  included  in  the  next 
German-Soviet  Trade  Agreement.  In  1959  total 
U.S.S.R.  exports  amounted  to  51,900  tonnes 
of  which  10,200  tonnes  went  to  Einland  and  the 
balance  to  Communist  Bloc  countries — Czecho¬ 
slovakia  2I,6(X)  tonnes,  Hungary  18,(KX)  tonnes 
and  Rumania  1,(XX)  tonnes.  Deliveries  to  Fin¬ 
land  this  year  are  expected  to  rise  to  14,(XX) 
tonnes.  At  the  same  time  the  U.S.S.R.  imported 
64,(KX)  tonnes  brimstone  from  China  for  con¬ 
sumption  by  the  pulp  and  canning  industries 
of  East  Siberia. 

Argentina  to  Raise  Capacity 

In  Argentina,  where  output  of  refined 
sulphur  from  native  ores  rose  to  28,(KX)  tonnes 
in  the  1959/60  season  following  the  successful 
start  of  Sominar’s  C.C.C.  ore  refining  plant, 
production  capacity  of  29,0(K)  tons  is  to  be 
raised  to  41,(XK)  tons  within  two  years.  Further 
expansion  plans  by  present  producers  and  new¬ 
comers  to  the  industry  are  likely  to  result  in 
indigenous  productions  of  50,(KK)  tons  of 
sulphur  by  1965. 

RECOVERED  SULPHUR 

In  the  U.S  A.,  mainly  as  the  result  of 
several  new  installations  coming  on  stream,  out¬ 
put  of  recovered  sulphur  at  refineries  and 
natural  gas  cleaning  plants  and  sales  advanced 
in  recent  months  to  over  60.000  tons,  4%  more 
than  in  the  spring.  This  rising  trend  of  new 
constructions  and  the  level  of  output  is  being 
maintained  and  in  1960  over  700.(X)0  tons  is 
expected  to  be  supplied  to  U.S.  consumers. 

Canadian  Projects 

In  Canada  there  has  not  so  far  been  a 
significant  change  in  the  annual  rate  of  recovery 
of  450,000  tons  sulphur.  Following  the  approval 
of  Alberta’s  Oil  and  Gas  Conservation  Board 
of  natural  gas  exports  to  the  U.S.A.  and  similar 
concurrence  in  respect  of  several  major  schemes 


by  the  U.S.  Federal  Power  Commission,  pipe¬ 
line  and  gas-cleaning  plant  construction  has( 
been  initiated  on  several  projects  and  a  number 
of  new  schemes  have  been  advanced. 

Most  prominent  are  projects  of  Jefferson 
Lake  Petrochemicals  of  Canada  Ltd.  The 
East  Calgary  gas  processing  plant  will  produce 
daily  863  short  tons  sulphur  while  the  existing 
operations  at  Fort  St.  John  will  increase  as 
West  Coast  Transmission  Company  gas 
deliveries  mount.  British-American  Oil  Com¬ 
pany.  whose  Pincher  Creek  and  Nevis  plants 
are  estimated  to  be  capable  of  an  annual 
production  of  over  350.(XK)  tons  sulphur,  expect 
a  substantial  increase  of  gas  sales  and  thus  a 
significant  advance  on  last  year’s  level  of 
sulphur  production  of  about  l(X),(XX)  tons.  At 
Berland  River  the  company  is  installing  plant 
with  a  daily  capacity  of  233  tons  sulphur, 
^-million  gallons  liquid  petroleum  gas  and  280 
million  cu.  ft.  of  cleaned  gas  destined  for  supply 
to  Trans-Canada  Pipe  Lines  Ltd.  and  to 
Alberta  and  Southern  Gas  Company  for  export. 
In  Eastern  Canada  intensive  oil  refinery  con¬ 
struction  at  Montreal  provides  for  additional 
hydrosulphurisation  capacity  and  an  increase 
of  sulphur  recovery — in  this  area  at  present 
only  30.(XX)  tons  a  year — is  expected. 

Lacq  Recovered  Sulphur 

Recovered  sulphur  at  Lacq.  in  South-West 
France,  during  the  first  half  of  this  year 
amounted  to  338,500  tonnes,  while  sales  to 
domestic  and  export  markets  totalled  344,500 
tonnes.  In  July  and  August  production  rose 
to  3.{XX)  tonnes  per  day  and  when  the  fourth 
and  last  stage  of  the  gas  cleaning  is  completed 
in  the  late  autumn,  installed  capacity  will  rise 
to  4,(XX)  tons  brimstone  per  day.  In  1961  it  is 
expected  that  output  will  reach  1.1  million  tons 
of  which  at  least  1(X).(XX)  may  be  expected  to 
be  added  to  stockpile  which  at  the  end  of  this 
year  should  total  about  150,(XX)  tons. 

Oil  Refining  and  Sulphur  Extraction 

World  expansion  of  oil  refining  capacity 
and  utilisation  of  natural  gas  resources  is  being 
accompanied  by  the  installation  of  sulphur 
extraction  and  recovery  plant.  In  West 
Germany  at  Shell’s  oil  refinery  at  Godorf  a 
30-tonne  per  day  sulphur  recovery  plant  came 
on  stream  in  July.  In  Japan,  where  recovered 
sulphur  output  in  1959  totalled  7,766  tons. 


additional  facilities  are  projected.  The  oil 
refineries  at  the  terminals  of  the  Russian  oil 
pipeline  across  Eastern  Europe  are  likely  to 
require  sulphur  extraction  and  recovery  plant, 
as  it  is  reported  that  crude  oil  containing  some 
sulphur  will  be  supplied. 

From  Iraq  it  is  reported  that  the  sulphur 
recovery  plant  at  Kirkuk,  formerly  com¬ 
missioned  for  construction  by  Ralph  M. 
Parsons  Company  of  Los  Angeles,  is  now  being 
built  by  Russian  technicians  and  is  to  have  an 
annual  capacity  of  65.(KX)  tonnes.  In  Iran  the 
installation  of  cleaning  plants  in  connection 
with  the  utilisation  of  the  vast  sour  natural  gas 
reserves  and  the  clean  gas  supply  to  Khu/istan 
region  are  under  consideration  by  the  authori¬ 
ties.  In  Italy  a  new  natural  gas  discovery  near 
Bari  on  the  Adriatic  coast  has  proved  to  be 
sour  gas  containing  22-26%  H.S  and  it  is 
reported  that  sulphur  extraction  and  recovery 
plant  is  to  be  installed. 

BRIMSTONE  DEMAND 

World  demand  for  brimstone  during  1960 
to  date  is  estimated  to  be  6%  higher  than  in 
the  corresponding  period  of  last  year.  In  the 
U.S.A.  during  the  first  half-year  consumption 
showed  an  increase  of  5%  but  uncertainties 
encompassing  the  general  economy  raise  doubts 
whether  the  year-end  results  will  be  as  favour¬ 
able.  Construction  activity  of  sulphuric  acid 
fertilizer  plants  is  strong  and  about  8(X).(XX) 
tons  (100%  EI.S04)  new  capacity  is  being 
added  during  this  year  although  more  than 
one-half  is  based  on  the  use  of  acid  sludge. 
At  Wurtland.  Kentucky.  E.  I.  Du  Pont  de 
Nemours  and  Company  Inc.  plan  to  make  it 
the  largest  of  the  company’s  sulphuric  acid 
installations;  the  company  has  also  put  in  hand 
a  new  plant  at  La  Porte.  Texas.  Collier  Carbon 
and  Chemical  Company  are  building  a  250 
tons  a  day  plant  a  Wilmington.  California. 

Strong  Advance  in  Europe 

In  Europe  brimstone  demand  has  con¬ 
tinued  to  advance  strongly  and  is  estimated 
12%  above  last  year’s  level,  primarily  on 
account  of  sustained  demand  for  sulphuric- 
acid  particularly  in  the  U.K.  and  in  North- 
West  Europe.  There  is  relatively  little  new 
construction,  installed  capacities  being  utilised 
more  fully.  Among  new  projects  to  be  men¬ 


tioned  are  a  2(X)  tons  per  day  project  by  W. 
and  H.  M.  Goulding  Ltd.  at  Dublin  due  for 
completion  1961.  thereby  virtually  reversing 
Eire  consumption  pattern  from  pyrites  to  brim¬ 
stone. 

In  France  new  installations  with  a  total 
capacity  of  5(XJ  tons  a  day  (100%  EI.SO,)  came 
on  stream  this  year  and  a  similar  volume  is  to 
be  added  over  the  next  18  months  as  Cie 
Bordelaise.  Cie  St.  Gobain  and  Soc.  Thann  et 
Mulhouse  complete  important  acid  projects. 

In  West  Germany  brimstone  consumption 
is  about  30.(XX)  tons  higher  than  last  year  and 
is  likely  to  reach  I85.(XX)  tons.  In  Poland  the 
3(X)  tons  a  day  (1(X)%  H50,)  brimstone  acid 
plant  at  Torun  built  by  Krebs  et  Cie  of  Paris 
and  supplied  by  indigenous  brimstone  came 
on  stream  in  the  early  summer. 

In  Austria  a  125  tons  a  day  (l(X)%  H.SO,) 
brimstone  acid  plant  is  due  for  completion  by 
Donau-Chemie  A.G.  early  next  year. 

Australia  and  India  Plants 

India’s  brimstone  requirements  are  advanc¬ 
ing  rapidly  as  new  plants  projected  to  be 
under  the  ambitious  five-year  plans  are  com¬ 
pleted.  Current  demand  indicates  imports  of 
1960  of  I65.(XX)  tons,  nearly  20%  more  than 
in  1959.  Demand  in  Australia  and  New 
Zealand  is  almost  static,  whereas  in  Japan  the 
consumption  of  brimstone  is  estimated  5°/ 
higher  than  in  1959  when  it  totalled  250,444 
tons.  In  the  U.S.S.R.  and  European  Com¬ 
munist  countries  brimstone  consumption 
appears  to  be  rising  at  rates  varying  from 
5-15%  mainly  under  the  stimulus  of  non-acid 
uses,  although  in  Czechoslovakia,  in  Poland 
and  East  Germany  greater  brimstone  demand 
by  the  sulphuric  acid  industry  is  also  in 
evidence.  In  Hungary  two  1{X).0(X)  tons  a  year 
sulphuric  acid  plants  are  said  to  be  projected. 

PYRITES  DEMAND 

The  level  European  pyrites  supplies  is 
estimated  to  be  about  6%  higher  than  last 
year  as  the  result  of  heavy  sulphuric  acid 
demand  in  the  U.K.  and  North-West  Europe 
referred  to  above. 

Production  in  West  Germany,  Europe’s 
largest  acid-maker,  advanced  less  than  expected 
but  this  is  compensated  by  heavy  acid  imports. 
The  satisfactory  operation  of  the  new  hearth 
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furnaces  with  steam  recovery  at  Farbenfabriken 
Bayer  A.G.  improves  the  competitive  status  of 
pyrites  and  the  expected  successful  operation 
by  early  1961  of  double  hearth  fluidised-bed 
roasters  by  BASF  which  eliminates  all  the 
arsenic  and  much  of  the  lead  from  residues, 
augurs  well  for  suppliers  of  arsenical  pyrites, 
notably  Spanish  and  Portuguese.  Up  to  May, 
German  imports  of  Norwegian  and  Yugoslav 
pyrites  showed  the  highest  relative  increase 
over  the  same  period  of  1959. 

In  the  U.K.  and  in  France,  despite  the 
increased  brimstone  consumption,  pyrite  use 
has  also  advanced.  In  Scandinavia  the  buoyant 
pulp  industry  increased  its  call  for  pyrites  by  at 
least  6  to  8%.  In  Southern  Europe  the  position 
appears  less  favourable.  Italy’s  production  of 
acid  stagnates  but  nevertheless  new  projects 
totalling  1,400  tonnes  a  day  (100%  H^SO,) 
partly  based  on  pyrites  and  partly  on  sulphur 
ore  are  in  hand  or  projected. 

Spanish  Sales 

Pyrites  demand  in  Spain,  which  had 
advanced  over  the  past  three  years,  was  checked 
by  the  after  effects  of  the  Government’s  stabi¬ 
lisation  measures,  because  among  the  many 
commodities  that  had  been  hoarded  were 
fertilizers,  and  farmers  instead  of  purchasing 
the  customary  seasonal  quantities  of  ammonium 
sulphate  and  superphosphate  used  their  stocks 
and  producers  were  unable  to  dispose  of 
current  production.  The  new  season’s  pur¬ 
chases  this  autumn  are  expected  to  be  again 
normal  and  sulphuric  acid  demand  and  with 
it  pyrites  sales  should  once  more  advance. 
Production  of  iron  pyrites  in  Cyprus  in  the  first 
half-year  totalled  413,877  tons,  an  increase 
of  26%  compared  with  the  rate  of  output  in 
1959;  cupreous  pyrites  output  of  145,727  tons 
during  this  period  was  at  a  rate  of  3%  lower. 
Canadian  flotation  pyrites  are  once  more  find¬ 
ing  a  market  in  West  Germany  as  the  residue 
can  be  used  by  blast  furnaces  thus  not  adding 
to  already  plentiful  stocks  of  cupreous  residues 
at  treatment  plants,  notably  Duisburger 
Kupferhiitte  A.G. 

Yugoslavia  increased  her  pyrite  shipments 
to  Poland  where  last  year  Trepca  alone 
delivered  35,(XX)  tonnes.  West  Germany  also 
expanded  her  imports  from  this  source  to 
29,(X)0  tonnes  from  January-May  1960.  Russian 


pyrites  continue  helping  to  meet  East 
Germany’s  sulphur  needs,  and  in  1959  deliveries 
totalled  305,000  tonnes.  Pyrite  residues  from 
the  U.S.S.R.  are  finding  an  outlet  in  Poland 
and  deliveries  in  1959  amounted  to  572,(XK) 


tonnes. 


FREIGHTS 

The  weak  freight  market  conditions  in 
mid-summer  have  favoured  charterers  and 
whereas  trade  in  most  areas  was  quiet,  fixtures 
for  raw  materials  for  the  fertilizer  industry  and 
for  fertilizers  were  heavy.  In  recent  weeks 
markets  strengthened,  mostly  on  North  Atlantic 
voyages,  and  the  announcements  of  U.S.  and 
shipments  of  grain  have  contributed  to  the 
firmer  tone. 

Sulphur  rates  from  the  Gulf  of  Mexico — 
U.S.  and  Mexican  ports — to  W.  European  ports 
declined  to  S3.5()-S4  f.i.o.  in  July  but  have  since 
firmed  up  to  S4  to  S4.5().  Current  liner  terms 
from  U.S.  ports  are  S4.8()-S5.50.  To  the  U.K. 
rates  in  July  declined  to  42s.  6d.  but  recent 
fixtures  hae  been  at  47s.  6d.-50s.  Rates  for 


U.S.  and  Mexican  Frasch  sulphur  to  India 
remained  unchanged  at  S9.50-S1()  and  to 
Australia  (East  Coast)  a  slightly  lower  rate  is 
reported  at  78s.  9d.  (^50  loading  and  current 
rate  of  discharge).  To  Israel  a  recent  fixture 
was  made  at  S7  f.i.o.  and  to  Brazil  $5.40  f.i.o. 
is  being  paid. 

Rates  from  Bayonne  remained  unchanged 
at  18s.- 19s.  f.i.o.  for  Continental  ports,  25s. 
f.i.o.  for  U.K.  East  Coast  and  30s.  f.i.o.  for 
U.K.  West  Coast.  A  charter  to  Southern  Sweden 
(1,250  tons)  in  July  was  made  at  38s.  f.i.o. 

Pyrites  freight  rates  to  Western  Europe 
receded  in  July.  From  Huelva  and  from  Setubal 
to  Antwerp /Rotterdam  charters  ranged  from 
23s.  to  24s.  (2s.  6d.  loading.  2s. /2s.  6d.  dis¬ 
charge).  From  Cyprus  to  Rotterdam  rates 
ranged  from  25s.  to  26s.  and  to  the  U.K.  (East 
Coast)  37s.  was  paid  for  a  medium-sized  vessel. 
Finnish  pyrites  from  Kotka  to  Rotterdam 
destined  for  West  Germany  were  shipped  at 
equivalent  of  19s.  f.i.o. 

With  increased  level  of  shipping  activity  in 
the  early  autumn  rates  have  hardened  and 
significant  rise  must  be  expected  if  grain  ship¬ 
ments  prove  to  be  heavy  in  the  closing  months 
of  the  year. 
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U.K.  First -half  1960  Sulphuric  Acid 
Production  Highest  on  Record 

Sulphuric  Use  Reaches  New  Peak 


Provisional  estimates  of  industrial  pro¬ 
duction  by  H.M.  Treasury  suggests  that  the 
level  of  output  has  remained  virtually 
unchanged  over  the  last  five  months,  and  may 
be  slightly  below  the  peak  reached  in  April, 
when  the  index  stood  at  121  (1954  =  100). 
This  slowdown  of  industrial  activity  may  be 
ascribed  partly  to  a  shortage  of  raw  materials 
and  labour  which  has  curtailed  expansion  in 
some  sections  of  industry  and  partly  to  a 
slackening  in  demand,  especially  in  overseas 
markets.  Nevertheless  the  upsurge  in  invest¬ 
ment  by  the  chemical  industry  continues  and 
a  number  of  consumer  goods  industries  are 
working  at  full  pressure;  in  particular,  the 
textile  industry  which,  despite  a  slackening 
in  the  rate  of  ordering,  is  unlikely  to  be  short 
of  work  for  many  months. 

In  common  with  the  general  trend  in 
industrial  output,  activity  in  the  United  King¬ 
dom  sulphur  industry  has  receded  slightly  in 
the  second  quarter  compared  with  the  first 
quarter  I960  results,  but  compared  with  the 
same  period  of  1959,  consumption  of  all  raw 
materials  and  output  of  sulphuric  acid  has 
risen  substantially.  Consumption  of  sulphur  in 
all  forms*,  amounting  to  256,000  tons 
(S-content)  brought  the  first  half-year’s  total  to 
528,000  tons,  the  highest  on  record,  and  11% 
greater  than  in  the  same  period  of  1959.  Of 
this  total  imported  brimstone,  sulphur  in 
pyrites  and  filter  cake  accounted  for  60\% 


and  indigenous  raw  materials  and  by-products 
(sulphur  in  anhydrite,  spent  oxide,  sulphur  in 
zinc  smelter  gases.  H^S,  ferrous  sulphate  and 
recovered  sulphur)  represented  39 p/.. 

Sulphuric  acid  production  in  the  first  half- 
year  of  1.37  million  tons  (100%  H.SO,)  was 
the  highest  on  record,  the  level  of  output  being 
consistently  higher  than  last  year  to  meet  the 
demand  which  was  greater  in  virtually  every 
sector  of  the  industry;  plastics,  oil  refining, 
rayon  and  film  and  titanium  oxide  were  out¬ 
standing.  Non-acid  sulphur  use  mainly  under 
the  stimulus  of  demand  for  carbon  disulphide 
and  for  sulphites  manufacture  rose  to  58,000 
tons. 

RAW  MATERIALS 

Anhydrite 

Consumption  of  anhydrite  in  sulphuric 
acid  manufacture  in  the  second  quarter 
totalled  188,065  tons,  slightly  less  (5,300  tons 
or  2.7%)  than  in  the  first  quarter  and 
7,000  tons  or  3.7%  less  than  in  the  corres¬ 
ponding  quarter  of  1959.  These  small 
fluctuations  —  for  the  first  half  of  this  year 
they  amounted  to  a  decline  of  3,000  tons  or 
0.8%  —  do  not  affect  the  overall  picture  of  all 
plants  being  fully  employed  and  operating  at 
or  near  their  design  capacities. 

Spent  Oxide 

In  the  second  quarter  usage  of  spent  oxide 
shows  a  small  fall  (2.8(X)  tons  or  3.9%)  com- 
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Klemental  Sulphur  for  Acid  Manufacture 
Imported 

Recovered  H.'S,  Filter  Cake  and  Ferrous  Sulphate 

P>  rites . 

Spent  Oxide  . 

Anhvdrite  . 

Z.inc  Concentrates 
Sulphur  Content  of  Materials  Used  in  Acid  Manufacture 
Kstimates  of  Regular  Sulphur  Consumption  . 


2nd  Quarter 
I960 

2nd  Quarter 
1959 

/'  Change 

1st  Quarter  ' 
I960 

Change 

105,33« 

90,539 

14.0 

111,617 

-5.6 

89.706 

78,294 

-rl2.7 

%.I03 

-6.7 

1.5.630 

12.245 

+21.8 

15.514 

-  .7 

84.14.5 

75.685 

+  10.0 

90.649 

-7.2 

61.268 

54.412 

t  11.2 

63.483 

-3.9 

188,06.5 

195.065 

-  3.7 

193.318 

-2.7 

49.884 

49.094 

-  1.6 

50.391 

-1.0 

229,173 

29,000 

208,299 

26,000 

^  9.1 

240,900 

29,000 

-4.8 

Kxcludinit  sulphur  in  anhydrite  used  for  the  direct  manufacture  of  ammonium  sulphate  which  is  estimated  at  an  annual  rate  of  195.000  tons. 
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pared  with  the  first  quarter,  about  the  same 
as  the  average  decline  of  acid  production. 
Similarly  compared  with  the  first  half-year  of 

1959,  spent  oxide  use  shows  an  overall  rise 
of  10.8%  to  124,757  tons. 

Recovered  Sulphur 

Consumption  for  acid  manufacture  of 
15,630  tons  of  recovered  brimstone  H.S,  filter 
cake  and  ferrous  sulphate  raises  the  first  half- 
year's  total  to  31,144  tons,  16.5%  more  than 
in  the  same  period  last  year.  In  addition  non¬ 
acid  using  industries  are  estimated  to  have 
consumed  about  15,000  tons  indigenous  re¬ 
covered  brimstone.  The  expansion  is  partly 
attributable  to  the  greater  volume  of  brimstone 
recovered  at  oil  refineries,  partly  to  the  greater 
use  of  ferrous  sulphate.  There  was  more 
intensive  oil  refinery  activity  and  the  opera¬ 
tions  of  the  new  sulphur  recovery  plant  at 
Shellhaven  also  contributed  to  total  output. 
Brimstone  recovered  at  oil  refineries  and  from 
spent  oxide  is  expected  to  total  65,000  tons  in 

1960.  Filter  cake  supplies  at  an  annual  rate 
of  about  16,000  tons  originate  wholly  from 
the  United  States  of  America.. 

Ferrous  Sulphate 

Use  of  ferrous  sulphate  increased  signifi¬ 
cantly  when  the  new  Dorr  Fluo-solid  plant  of 
National  Smelting  Corporation  at  Cardiff 
came  on  stream.  The  plant  utilises  the  waste 


United  Kingdom  Imports 


Counlry  2nd  Quarter 

1959 

SULPHUR 

Belgium .  — 

2nd  Quarter 
I960 

30 

C'hange 

France  . 

9.476 

22,097 

+  57.0 

United  States  ... 

.S7.337 

89.548 

+  32.2 

Mexico . 

12.476 

18.129 

+  31.2 

Total 

79,289 

129,804 

•  65.5 

SULPHUR  WASTE 

United  States  .. 

PYRITES 

1,49.5 

5,946 

+  75.0 

Portugal 

709 

— 

-t  46.4 

Cyprus . 

31.276 

58,4(K) 

-t  46.4 

Canada  . 

8,119 

— 

— 

Irish  Republic  ... 

UNI 

2,.340 

1  95.7 

Spain  . 

7,339 

3,020 

-58.5 

Sweden . 

4,298 

1 1 ,3.‘i9 

+  62.2 

Total 

51,841 

75,119 

i  31.2 

pickle  liquor  from  a  number  of  South  Wales 
steel  plants  which  after  evaporation  and  con¬ 
version  to  ferrous  sulphate  monohydrate  is 
burnt  to  SO.,  for  sulphuric  acid  manufacture. 
It  is  believed  that  pyrites  is  admixed  to  roasting 
charge.  British  Titan  Products  continue  roasting 
ferrous  sulphate  waste  from  their  titanium 
dioxide  operations. 

Zinc  Concentrates 

The  higher  level  of  zinc  smelting  opera¬ 
tions  evident  at  the  end  of  1959  and  in  the 
first  quarter  of  this  year  has  continued  and 
the  slight  decline  (1%  or  about  400  tons  by¬ 
product  acid)  does  not  signify  a  change  of 


An  electric  rotary  rock- 
drill  at  I.C.I.’s  Casebourne 
Works  Anhydrite  Mine 
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Consumption  of 

2nd  Ouurtvr 
1960 

Sulphuric  Acid  and  Oleum  by  Industries 
’000  tons 

2nd  Quurtvr 

1959 

Isl  Quarter 
I960 

% 

Fertilizers  . 

219.8 

32.5 

209.6 

34.7 

244.3 

34.9 

Superpho>phates 

I4H.A 

22.1 

144.2 

U.H 

I6H.I 

24.0 

Ammonium  sulphate  . . 

71.2 

10.4 

65.4 

10.9 

76.2 

10.9 

1  itanium  Dioxide  . 

II.S.S 

17.1 

99.0 

16.4 

115.2 

16.5 

C  hemieuls  . 

73.4 

10.9 

69.7 

11.5 

71.2 

lO.I 

Rayon  and  Cellulose  Film  ... 

67.t( 

10.0 

55.8 

9.3 

75.5 

10.8 

Metallurgy 

43.6 

6.5 

37.7 

6.3 

37.4 

5.3 

Soap.  Glycerine  and  Detergents 

32.4 

4.8 

29.5 

3.9 

30.9 

4.4 

Oil  Refineries  . 

2t).3 

3.1 

15.7 

2.6 

18.5 

2.6 

Dyes  . 

27.4 

4.1 

24.6 

4.0 

26.7 

3.8 

Plastics . 

15.6 

2.3 

11.6 

1.9 

15.0 

2.1 

Miscellaneous  . 

58.3 

8.7 

50.0 

8.4 

65.7 

9.5 

Total  . 

673.6 

lUO.O 

603.2 

100.0 

700.2 

100.0 

trend.  Compared  with  the  first  half  of  1959 
by-product  acid  production  is  5.4%  higher 
this  year. 

Imported  Brimstone 

Imports  of  brimstone  have  been  main¬ 
tained  at  a  high  level  and  in  the  second  quarter 
amounted  to  129.804  tons.  The  Hrst  half-year’s 
imports  of  256,979  tons  are  the  highest  on 
record.  This  tonnage  is  about  10%  in  excess 
of  actual  consumption,  but  it  is  not  thought 
that  this  is  due  to  other  than  chartering  con¬ 
siderations.  Brimstone  imports  during  the  same 
period  of  1959  amounted  to  only  169,383  tons. 
Of  the  total  imports  in  the  second  quarter 
U.S.A.  deliveries  of  89,548  tons  represented 
69%,  those  from  Mexico  of  18,129  tons 
accounted  for  14%  and  the  22.097  tons  French 
recovered  sulphur  made  up  the  balance  of 
17%.  Stocks  of  consumers  of  acid  sulphur, 
who  account  for  about  83%  of  current  con¬ 
sumption  of  imported  brimstone,  at  the  end  of 
June  1960  amounted  to  67,585  tons,  or  about 
9-10  weeks  consumption. 

Pyrites 

Imports  of  pyrites  in  the  second  quarter 
amounted  to  75,1 19  tons  bringing  the  total  for 
the  first  six  months  of  1960  to  116,624  tons. 
Although  19,817  tons  higher  than  last  year,  the 
level  of  imports  is  still  below  that  of  consump¬ 
tion  and  consumers  are  drawing  on  stocks 
which  at  the  end  of  June  totalled  123,693  tons, 
equal  to  about  4J  months  consumption.  Cyprus 
provided  78%  of  United  Kingdom  pyrites 
imports  in  the  second  quarter.  Compensating 
for  their  absence  in  the  first  quarter,  imports 
of  Boliden  pyrites  amounted  to  11.359  tons. 


an  increase  of  about  2,400  tons  (26%)  com¬ 
pared  with  the  first  six  months  of  1959.  This 
year’s  imports  of  Avoca  pyrites  concentrates 
from  Eire  were  also  confined  to  the  second 
quarter,  amounting  to  2,340  tons.  Only  3.030 
tons  of  Spanish  pyrites  were  imported  in  the 
second  quarter  bringing  this  half-year’s  total 
to  5.384  tons,  about  one-half  of  the  tonnage 
delivered  in  1959.  There  were  no  imports  of 
pyrites  from  Canada  this  year  or  from 
Portugal. 

Filter  Cake 

Imports  of  sulphur  filter  cake  containing 
about  80%S  totalled  5,946  tons  in  the  second 
quarter  and  7,448  tons  for  the  first  six  months 
of  this  year,  substantially  the  same  as  last  year. 

SULPHURIC  ACID  INDUSTRY 

Production 

During  the  first  six  months  of  1960 
production  of  sulphuric  acid  and  oleum  reached 
a  new  record  level  of  1.336,894  tons  (1(X)% 
H.SO,),  132.4(X)  tons  (11%)  more  than  in  the 
first  half  of  1959.  In  the  second  quarter  output 
was  654,211  tons,  an  increase  of  42.500  tons 
(72%)  compared  with  the  second  quarter  of 
1959.  Of  this  output  was  produced  in 


Major  Changes  in  Acid 

Consumption  compared 

with  2nd  quarter  1959 

Dil  Refining  . 

20.381 

^  4.724 

23.2'/ 

Plastics  . 

15.561 

-t  3.976 

25.5/ 

Rayon  and  Cellulose  ... 

67.022 

4  11.177 

16.6/ 

Sulphate  of  Ammonia  ... 

71.217 

-  5.805 

8.27 

Superphosphates 

148.630 

t-  4.377 

2.9-/ 

Titanium  Dioxide 

115,778 

+  16.743 

14.47 
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CONSUMPTION  OF  SULPHURIC  ACID  AND  OLEUM  IN  UNITED  KINGDOM 


Total 


600,000  i  ■ — Superphosphates 

500,000^  - ! 

!  ^ ^-Titanium  Dioxide 

400,000 

^nn.nnn^ - _ J<*yon  &  Cellulose 

- - — _  Ammonium  Sulphate 

200,000  _ MeUllurfy 

- - - - IT””!.”— "Soap,  Glycerine  A 

100.000  -  - ,  Detergents 

—  *  — - - - - -".rT.Oil  Refineries 

— ^ — -t— - 
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■it: Please  note:  I960  figures  esiituaies  only 

Graph  showing  the  changes  in  the  level  of  superphosphates  and  ammonium  sulphate  manufacture  for  the  period 

1957-1960  (thousands  of  tons  per  quarter) 

contact  installations  and  only  16.5%  in  United  Sulphuric  Acid  Corporation  plant  at 

chambers  and  tower  acid  plants.  Compared  Widnes.  Mr.  P.  Mayne,  Billingham  Division 

with  81.8%  in  the  second  quarter  of  last  year  technical  director,  has  stated  recently  that  when 

overall  employment  of  capacity  was  85.9%  I.C.I.  decided  to  install  at  Billingham  the  new 

contact  acid  capacity  being  employed  to  the  additional  kiln,  using  anhydrite  as  a  raw 

extent  of  87.7%  and  chamber  plants  at  only  material,  there  was  the  world  shortage  of 

77.9%.  Installed  capacity  in  this  period  was  at  sulphur.  Now,  a  few  years  later,  the  .situation 

an  annual  rate  of  3.05  million  tons  (100%o  is  entirely  different,  and  ample  sulphur  supplies 

H.SO,).  an  increase  of  112.(XX)  tons  over  the  are  available,  since  new  fields  were  opened  up 

year.  in  Mexico  and  large  quantities  of  recovered 

Imperial  Chemical  Industries’  sulphuric  sulphur  are  available  from  natural  gas  at  Lacq 

acid  section  at  Billingham  achieved  record  and  from  oil  refineries.  Mr.  Mayne  frankly 

production  in  1959,  thanks  to  the  peak  output  says  that  if  I.C.I.  were  to  build  a  new  acid 

of  the  new  third  kiln  built  in  1954.  This  is  one  plant  now,  they  would  install  one  which  burned 

of  the  three  largest  in  the  world — the  others  brimstone.  I.C.I.  continue  using  the  kiln  process 

are  at  Coswig  in  East  Germany  and  at  the  because  of  the  “  vast  sums  of  money  spent  on 
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it  and  because  anhydrite  is  so  easily  available.” 
At  present  I.C.I.  have  a  large  programme  of 
overhaul  on  the  sulphuric  acid  plant  at  Billing- 
ham  and  one  kiln  is  to  be  completely  rebuilt. 
The  first  kiln  has  been  in  operation  for  30 
years. 

Also  under  consideration  now  are  the  acid 
requirements  of  I.C.I. ’s  new  fertilizer  plant  to 
be  built  at  Severnside.  Large  quantities  of 
sulphuric  acid  will  be  required  and  since 
Billingham  is  too  far  distant.  I.C.I.  are  expected 
to  build  new  sulphuric  acid  installations  which 
will  undoubtedly  be  based  on  brimstone. 
Consumption 

Consumption  of  sulphuric  acid  in  the 
second  quarter  amounting  to  673,589  tons 
(l(X)yo  HjSO,)  was  over  70.(KX)  tons  (14%) 
higher  than  that  in  the  corresponding  period 
in  1959.  Comparable  half-year’s  results  show 
an  increase  of  155,087  tons  (12.7%)  to  1,373.8(X) 
tons,  including  17,724  tons  (l(K)%  HjSO,)  of 
re-i:sed  sulphuric  acid.  Sulphuric  acid  used  for 
fertilizer  manufacture  of  219.800  tons  was  5%, 
greater  than  last  year  and  accounted  for  32.5% 
of  total  second  quarter  acid  consumption. 

Titanium  dioxide,  now  the  second  largest 
individual  acid  user  in  the  United  Kingdom. 


maintains  its  rate  of  growth.  Acid  consumption 
of  231.000  tons  in  the  first  half  of  this  year 
indicates  a  striking  rise  of  almost  25%  com¬ 
pared  with  the  corresponding  period  in  1959. 
Other  important  growth  industries  among 
sulphuric  acid  users  were  plastics,  oil  refining, 
soaps  and  detergents,  and  dyes.  Despite  the 
apparent  strong  demand  for  man-made  fibres, 
acid  consumption  by  the  rayon  and  cellulose 
film  industries  receded  from  the  high  level 
reached  in  the  first  quarter,  but  consumption  is 
still  at  an  appreciably  (16.6%)  higher  level 
than  in  the  corresponding  period  of  1959.  The 
higher  rate  of  production  of  the  chemical 
industry  and  of  steel  is  reflected  by  notably 
increased  sulphuric  acid  use. 

Outlook 

Outlook  for  the  second  half-year  in  the 
light  of  apparent  sustained  demand  during  the 
summer  in  all  sectors  of  the  sulphur  industry, 
notably  for  sulphuric  acid,  indicates  a  con¬ 
tinuation  of  the  high  level  of  sulphur  consump¬ 
tion  which  in  1960  is  expected  to  reach  1.05 
million  tons*;  of  this  brimstone  for  acid  and 
non-acid  uses  should  account  for  about  560,000 
tons,  whereas  consumption  of  sulphur  in  pyrites 
is  likely  to  reach  160,0(X)  tons,  i.e..  approxi¬ 
mately  340,000  tons  of  ore. 


Alkali  Inspector's  Report  Shows  Infractions 


again  Related  to  pre-1958  Acid 

sulphuric  acid  plants  working  at  over 
80%  capacity,  it  is  not  unexpected  that 
there  should  be  complaints  about  waste  gas 
emissions.  It  appears  from  the  Alkali 
Inspector’s  report  for  1959*,  infractions  are 
again  related  to  the  pre-1958  operations.  There 
were  four  lodged  against  the  chamber  process, 
three  against  the  contact  process,  two  against 
bisulphite  and  one  against  a  fertilizer  works. 

While  there  was  a  significant  tonnage  of 
zinc  blende  (192,000  tons)  roasted  with  produc¬ 
tion  of  sulphur  dioxide  for  conversion  to 
sulphuric  acid  and  an  appreciable  secondary 
smelting  of  lead  residues,  e.g.  battery  plates, 
which  give  rise  to  emission  of  sulphur  oxides, 
it  is  noted  that  large  smelting  works  fitted  with 
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Plants 

high  chimneys  and  given  proper  care  and 
supervision,  have  but  a  minor  effect  on  the 
existing  level  of  sulphur  pollution.  At  the 
by-product  acid  installations  at  Avonmouth 
there  is,  moreover,  an  SO.,  waste  gas  recovery 
plant. 

Acid  Production,  England  and  Wales 

In  1959,  sulphuric  acid  prcxluction  totalled 
2,213.(X)0  tons  (100%  H.  SO,)  compared  with 
2,023,000  tons  in  1958,  and  821,000  tons  in 
1938.  The  proportion  of  acid  made  by  chamber 
and  tower  processes  was  14.4%  and  by  contact 
process  85.6%,  compared  with  60.3%  and 
39.7%  in  1938.  This  clearly  indicates  the 
marked  change  that  has  taken  place  in  the 

Works  hy  the  Chief  Inspectors  |y5<) 


SULPHURIC  ACID  PRODUCTIONf 


duns  calculated  to  IOO%  sirentith) 


L.  1  iv./n  1 

EnRland  and 

WakN* 

.Scotland* 

1959 

1958 

1957 

1959 

1958 

1957 

2,213,(XX) 

2.023.(XX) 

2,137,(XX) 

164,(XX) 

I72,(XX) 

I54,(XX) 

82.1 

80.1 

86.4 

75.7 

74.8 

61.8 

14.4 

19.0 

20.6 

31.5 

.36.6 

36.2 

85.6 

81.0 

79.4 

68.5 

63.4 

63.8 

288,(XX) 

278,IX)0 

318,(XX) 

22.(XX) 

40.(XX) 

.39,(XX) 

330,(XX) 

277.(XX) 

293.(XX) 

43.(XX) 

.36.000 

31  .(XX) 

212.(XK) 

231.(KX) 

252.(KX) 

192,(XX) 

152.(XX) 

159.(XX) 

7,(XX) 

9.(XX) 

8. (XX) 

748,(XX) 

749,(XX) 

737.(XX) 

Production  .  2,213,(KX)  2.023.(HX)  2, 1 37, (MX) 

Proportion  of  plant  in  use  (%)  82.1  80.1  86.4 

Proportion  made  (%);  — 

in  Chamber  and  Tower  Plant  14.4  19.0  20.6 

in  Contact  Plant  .  85.6  81.0  79.4 

Raw  Materials  Used  (Tons):  — 

Pyrites .  288, (XX)  278,IX)0  3I8,(XX) 

Sulphur,  inc.  recovered  H  'S 

and  filter  cake  .  330,(XX)  277,(XX)  293,(XX) 

Spent  Oxide .  2I2,(XK)  231, (KX)  252,(KX) 

Zinc  Concentrates  .  I92,(XX)  I52.(XX)  I59.(XX) 

Anhydrite  .  748,(XX)  749,(XX)  737.(XX) 

*  Kxcludcs  pruduction  at  Government  plants. 

*  9<)th  Annual  Report  on  Alkali  iVc.  Works  1959 


U.K.  acid  industry  in  the  post-war  period. 

Last  year  it  will  be  recalled  that  further 
contact  acid  units  were  commissioned  (Fisons 
at  Immingham,  British  Titan  Products 
Company  at  Grimsby,  Laporte  Titanium  Ltd. 
at  Stallingborough,  and  Cowburn  &  Cowpar  at 
Trafford  Park,  Manchester).  While  further 
chamber  plants  have  gone  out  of  commission, 
the  national  productive  capacity  has  continued 
to  increase.  Also  the  size  of  plants  has 
increased,  individual  contact  units  making  200 
tons  or  more  daily  compared  with  the  early 
so-called  large  plants  of  100  tons  daily  of  acid. 
Chamber  and  Tower  Processes 

As  noted  above  the  number  of  registered 
plants  in  England  and  Wales  have  fallen  from 
38  to  36  and  some  of  these  have  been  idle. 
Despite  this  the  tonnage  made  by  chamber  and 
contact  processes  amounted  to  318,000  tons  in 
1959,  and  the  plants  have  operated 
satisfactorily. 

In  Scotland,  although  manufacture  of 
sulphuric  acid  by  the  lead  chamber  process  was 
registered  at  three  works  there  was  no  produc¬ 
tion  at  one  of  them. 

Installations  of  means  to  prevent  emission 
of  acid  droplets  with  waste  gases  has  continued. 
Acid  mist  problems  in  the  two  Kacharoff  tower 
process  plants  -of  the  South  Eastern  Gas  Board 
at  Greenwich  and  the  National  Coal  Board 
at  Avenue  Works,  Chesterfield — have  now  been 
satisfactorily  solved.  In  one  case  an  electrical 
precipitator  has  been  used,  and  in  the  other 
ceramic  filters  have  been  provided. 

The  emissions  in  excess  of  the  statutory 
limits  of  4.0  grains  are  reported  for  four  plants, 
all  burning  spent  oxide.  (The  average  annual 
figure  over  the  past  three  years  is  230,000  tons 
of  oxide.) 

Contact  Process 

The  number  of  contact  plants  registered 


in  England  and  Wales  rose  in  1959  from  38  to 
41.  New  units  have  also  been  commissioned 
at  works  already  registered  (British  Titan 
Prcxiucts  Company  and  Laporte  Titanium 
Limited).  About  one-quarter  of  the  national 
sulphuric  acid  productive  capacity  is  now 
located  at  Grimsby  and  is  the  largest  single 
acid  producing  area.  The  whole  of  the  acid 
made  is  used  for  titanium  oxide  and 
fertilizers. 

The  emission  problem  associated  with  the 
contact  type  of  plant  is  that  of  acid  mist  in  the 
waste  ga.ses.  Some  works  have  found  electrical 
precipitation  highly  successful.  Ceramic  filters 
have  been  only  partly  successful  and  little 
success  is  recorded  wih  mechanical  filtration. 

The  four  contact  acid  plants  which  manu¬ 
facture  the  greater  part  of  Scottish  production 
of  sulphuric  acid  operated  satisfactorily  in  1959. 
The  average  of  testing  at  all  contact  acid  plants 
indicated  that  about  1.5%  of  the  raw  sulphur 
used  was  discharged  as  acid  to  the  air  during 
the  year. 

Concentration  Processes 

There  are  20  works  registered  as  using 
concentration  processes  in  the  U.K.  and  it  is 
recorded  that  the  average  acidity  of  all  escapes 
was  0.04  grain  per  cu.  ft.  as  sulphur  trioxide, 
the  statutory  limit  being  1.5  grains.  The  oleum 
distillation  process  has  been  operated  with  great 
care. 

Tests  at  Scottish  plants  for  concentrating 
sulphuric  acid  such  as  a  cascade  beaker  con¬ 
centrator,  a  Kessler  tower  concentrator,  a 
Gaillard  tower  and  pot  concentrators  indicated 
an  average  emission  of  acidity  to  the  air  of 
0.45  grains  30,  per  cu.  ft.  There  were  no 
infringements  of  the  statutory  limit  of  1.5  grains 
SO:,  per  cu.  ft. 
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Sulphide  Works 

Registrations  under  this  head  embrace  a 
great  variety  of  processes  including  production 
of  metallic  sulphides,  de-arsenication  and 
de-leading  of  acids,  sulphur  dyestuffs,  viscose, 
lime-sulphur  for  agricultural  purposes,  sulphur¬ 
ised  oils  and  precipitated  sulphur. 

In  many  instances  the  offensiveness  of 
hydrogen  sulphide  is  increased  by  the  presence 
of  highly  obnoxious  organic  sulphur  com¬ 
pounds.  One  of  the  most  difficult  problems  is 
associated  with  viscose  rayon  manufacture, 
which  uses  large  quantities  of  carbon 
disulphide.  This  leaves  in  exhaust  air  mostly 
in  the  form  of  unchanged  carbon  disulphide, 
but  some  of  it  is  as  hydrogen  sulphide 
associated  with  offensive  smelling  sulphur 
compounds.  The  amounts  of  exhaust  air,  the 
Alkali  Inspector  notes,  can  be  as  much  as 
5(X),(X)()  cu.  ft.  per  minute  with  carbon  bisul¬ 
phide  content  ranging  from  50  to  800  p.p.m. 
and  hydrogen  sulphide  content  from  20  to 
400  p.p.m. 

At  some  works  caustic  soda  scrubbing 
successfully  removes  hydrogen  sulphide  but 
leaves  a  difficult  effluent  dispo-sal  problem  for 
the  sulphide  liquors  produced.  More  attractive 
is  removal  of  hydrogen  sulphide  by  scrubbing 
with  alkaline  liquor  containing  hydrated  ferric 
oxide  in  suspension.  Aeration  of  the  spent 
.scrubbing  liquor  causes  the  ferric  sulphide 
formed  by  reaction  with  the  hydrogen  sulphide 
with  ferric  oxide  to  be  regenerated  to  the  oxide 
with  liberation  of  elemental  sulphur.  The 
scrubbing  medium  is  suitable  for  re-use. 

This  process  is  now  in  full  operation  at 
Courtaulds  Ltd.  and  British  Celanese  Ltd. 

At  another  large  plant  the  waste  gases  are 
used  as  the  air  supply  to  the  boilers,  and  the 
sulphur  compounds  are  emitted  as  the  less 
offensive  sulphur  dioxide.  Also  at  a  further 
works,  the  ferric  oxide  suspension  method  is 
used  for  part  of  the  waste  gases  and  the 
remainder  are  burned  in  the  boilers. 

Carbon  Disulphide  Plants 

There  are  49  registered  plants  for  carbon 
disulphide  production  in  England  and  Wales. 
The  product  finds  its  major  use  in  the  viscose 
rayon  industry,  carbon  tetrachloride  manufac¬ 
ture.  and  research  on  processes  for  its  recovery 
continue.  To  date  the  most  important  is 


Courtaulds’  “  Landmark  ”  (see  Sulphur  No.  29, 
July),  which  recovers  some  two-thirds  of  the 
carbon  disulphide  contained  in  the  exhaust 
gases  from  one  production  unit  at  the  com¬ 
pany’s  Greenfield  Works,  North  Wales. 

At  one  works  manufacturing  carbon 
disulphide,  believed  to  be  Courtauld’s  Trafford 
Park  Works,  reconstruction  of  the  Claus  kilns 
has  been  necessary  because  of  noxious 
emissions.  Oil-fired  combustion  chambers  are 
being  installed  which  will  ensure  complete 
conversion  of  cxiorous  sulphur  compounds  to 
sulphur  dioxide,  with  mass  emission  of  sulphur 
dioxide  of  0.3  ton  a  day  through  a  1 85ft. 
chimney. 

Bisulphite  Works 

There  are  91  registrations  in  England  and 
Wales  under  this  somewhat  anomalous 
description,  included  are  plants  for  production 
of  liquid  sulphur  dioxide,  sulphurous  acid, 
sulphites,  bisulphites,  hydrosulphites,  synthetic 
detergents  and  pigments,  particularly  titanium 
dioxide. 

There  are  now  very  large  plants  in  the 
U.K.  for  manufacturing  titanium  dioxide, 
namely  those  of  British  Titan  Products  Ltd. 
at  Grimsby  and  Billingham,  and  Laporte 
Titanium  Ltd.  at  Stallingborough,  Lines.  This 
expanding  industry  is  now  one  of  the  largest 
users  of  sulphuric  acid.  At  these  three  big 
works,  the  calciner  gas  problem  has  been  solved 
by  .scrubbing  with  dilute  acid  to  remove  dust 
and  condition  the  gases  for  the  next  stage, 
following  by  removal  of  acid  mi.st  by  electrical 
precipitators.  The  problem  of  emission  from 
the  sulphation  process  remains.  The  chemical 
engineering  requirements,  although  not  easy, 
are  stated  to  be  reasonably  straightforward; 
the  sulphation  problem,  however,  is  very  diffi¬ 
cult  and  progress  will  be  slow. 

Separate  Processes  under  Inspection 


Kneland  and 

Wales 

Scotland 

Prf>ces,ses 

1959 

1958 

1959  1958 

Sulphuric  acid 

36 

38 

5  5 

.,  /(Class  ID* 

61 

59 

6  6 

Chemical  Manure 

43 

43 

14  15 

Sulphide  . 

128 

128 

3  2 

Carbon  disulphide 

49 

.50 

—  — 

Bisulphite  . 

91 

87 

12  12 

Sulphate  reduction 

4 

4 

—  — 

*  Works  in  which  manufacture  of  sulphuric  acid 

is  carried  on 

by  any  process  other 

than  lead 

chamber  and  works  for 

concentration  or  distillation  of  sulphuric  acid. 

•  Ninety-Sixth  Annual  Report  on  Alkali  Ac.  Works,  by  the  Chief 
fnspectors.  1959. 
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Underground 
Nuclear  Explosions 
for  Mining  Sulphur 


Comparison  of  production 
cost  ranges  for  Frasch 
process  unit  and  a  blast 
recovery  unit 


Prompting  consideration  of  the  technical 
^  and  economic  feasibility  of  using 
underground  nuclear  explosions  for  mining 
sulphur  are  the  results  obtained  under  the 
plowshore  programme  of  the  United  States 
Atomic  Energy  Commission  which  have  shown 
that  nuclear  detonations  may  be  completely 
contained  underground. 

At  the  Minerals  and  Metals  Symposium 
in  Mexico  City  in  June  this  year,  John  M.  Dale 
and  Robert  C.  De  Hart,  of  the  Southwest 
Research  Institute,  Texas,  indicated  that  if  a 
typical  sulphur  deposit  at  a  depth  of  1,500 
feet  with  sulphur-bearing  formation  200  feet 
in  depth  and  containing  35%  sulphur  by 
volume  were  considered,  a  10  kiloton  device 
would  raise  100,000  long  tons  of  sulphur  around 


the  point  of  explosion  to  320°F  and  above. 
Using  conventional  rotary  drilling  techniques  j 
to  place  the  device  and  re-enter  the  blast  site 
after  detonation.  Dale  and  De  Hart  estimate 
that  molten  sulphur  could  be  prcxiuced  at  a  , 
cost  somewhat  less  than  the  present  cost  of 
Frasch  process  sulphur.  The  promise  held  out 
by  nuclear  blasts  for  sulphur  mining,  however, 
has  yet  to  gain  favourable  public  opinion  and  * 
commercial  exploitation  of  the  method  must 
necessarily  rest  on  gaining  this. 

The  nature  of  the  Frasch-type  sulphur  I 
deposits  with  the  relatively  low  melting  point 
of  sulphur  suggests  that  nuclear  mining  would 
be  technically  and  economically  feasible.  | 
Frasch  or  salt-dome  type  deposits  are  unique 
in  that  they  are  found  in  the  cap  rock  of  certain 


Nuclear  blasts  hold  out  promise  of  a  sulphur  recovery  method  that  would  be  quicker  and  cheaper 
than  the  conventional  Frasch  process,  but  the  promise  has  yet  to  gain  favourable  public  opinion,  and 
until  it  does,  commercial  exploitation  of  the  method  will  be  held  up.  This  is  the  gist  of  Dale 
and  De  Hart’s  report,  “  The  Use  of  Underground  Nuclear  Explosions  for  Mining  Sulphur.”  Using 
conventional  roury  drilling  techniques,  an  atomic  device  would  be  lowered  to  the  sulphur  deposit 
and  detonated  there.  The  resultant  blast  would  raise  the  sulphur  to  the  molten  state.  Subsequent 
recovery  would  be  at  a  cost  somewhat  less  than  the  present  cost  of  Frasch  process  sulphur. 

Two  feasible  methods  of  recovering  the  molten  sulphur  are  discussed  : — 

(1)  Forcing  the  sulphur  out  by  pumping  hot  water  into  wells  drilled  on  the  periphery  of  the  j 
sulphur  deposit. 

(2)  Forcing  water  from  directional  wells  into  the  molten  sulphur.  Sulphur  would  rise  to  the  | 

surface  under  pressure  of  the  resulting  steam.  > 

Caution  in  using  the  devices  would  be  necessary,  but  elaborate  controls  would  not  be  necessary.  ; 
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salt  domes  located  in  the  Gulf  of  Mexico.  These 
are  characterised  by  a  barren  anhydrite  or 
gypsum  layer  varying  in  thickness  from  50  to 
4(M)  feet  across  the  top  of  the  dome.  Above 
this  is  a  barren  limestone  cap  rock  ranging  in 
depths  from  500  to  2,(KX)  feet,  covered  by 
various  unconsolidated  sediments  up  to  the 
surface.  The  sulphur-bearing  formation  varies 
from  25  to  350  feet  in  thickness  and  generally 
contains  between  20  to  40%  sulphur  by  volume. 
Below  the  anhydrite  layer  rock  salt  exists  down 
to  some  unknown  depth. 


Possibilities  of  Nuclear  Blasting 

In  the  Nevada  underground  nuclear 
detonations,  the  atomic  blasting  devices  have 
been  placed  approximately  1,0(K)  feet  under¬ 
ground.  In  the  tests  radioactivity  has  been 
found  to  be  completely  contained  in  the  walls 
of  the  cavity  prtxiuced  by  the  explosion.  At 
the  time  of  the  explosion,  besides  the 
pnxluction  of  the  cavity,  the  walls  of  the  cavity 
are  heated  to  several  thousand  degrees 
Centigrade.  With  knowledge  of  certain  basic 
data,  the  size  of  the  cavity  and  the  resulting 
stresses  and  temperatures  in  the  soil  can  be 
determined  beforehand. 

An  interesting  feature  noted  in  the  Nevada 
test  explosions  was  that  temperatures  in  the 
area  of  the  blast  were  still  high  (about  that  of 
boiling  water)  months  after  the  blast  took  place, 
after  an  initial  rapid  fall  due  to  dissipation  in 
the  large  amount  of  water  present.  Because  of 
the  self-insulating  properties  of  solid  sulphur, 
heat  liberated  by  a  nuclear  explosion  set  off 
in  the  sulphur-bearing  formation  itself  could 


Temperature  in  vertical  plane  surrounding  the  Rainier 
detonation  point,  measured  five  months  after 
detonation 


be  a  very  effective  way  to  trap  and  retain  the 
heat.  Molten  sulphur  running  out  of  cracks 
and  fissures  would  soon  fall  below  its  freezing 
point  of  238°F  and  these  escape  paths  would 
be  blocked.  Because  of  the  unusual  viscosity 
curve  of  sulphur,  it  is  suggested  that  production 
from  a  blast  directly  in  the  sulphur  formation 
should  be  attempted  immediately  after  detona¬ 
tion  or  sufficient  time  should  be  given  for  the 
entire  blast  area  to  cool  off. 

As  limestone  is  in  association  with  sulphur 
in  caprock  of  a  salt  dome,  it  is  believed  that 
energy  released  to  the  limestone  would  very 
likely  prcxiuce  large  quantities  of  carbon 
dioxide  gas  which  might  .serve  as  a  heat  transfer 
agent  and/or  a  lifting  medium. 

If  the  detrimental  effects  of  overheating  the 
sulphur  make  it  disadvantageous  to  confine  the 
blast  in  the  sulphur-bearing  formation,  then  the 
point  of  the  blast  could  be  lowered  into  the 
.salt  dome  and  melt  the  sulphur  above  by 
conduction.  In  particular,  placing  the  blast  in 
the  salt  dome  is  considered  desirable  when  the 
thickness  of  the  sulphur-bearing  formation  is 
small.  Also  radioactive  contamination  of  the 
sulphur  should  be  reduced.  It  is  suggested,  too. 
that  directional  wells  could  be  drilled  from  the 
surface  down  through  the  sulphur-bearing  cap 
rcx:k  and  into  the  heat  pocket  and  water 
pumped  in.  The  steam  thus  generated  would 
travel  up  and  into  the  sulphur-bearing  forma¬ 
tion  and  the  sulphur  would  then  be  lifted 
through  a  separate  annulus  to  the  surface. 

Another  possibility  is  that  after  a  nuclear 
blast,  the  sulphur  recovered  from  a  well  drilled 
in  the  centre  of  the  blast  area  and  into  the 
bottom  of  the  cavity  formed  by  the  detonation 
could  be  utilised  to  heat  water  which  could 
be  pumped  into  outlying  wells  on  the  periphery 
of  the  site,  forcing  liquid  sulphur  towards  a 
centre  well.  This  would  permit  re-use  of  the 
heat  generated  by  the  blast,  and  could  play 
an  important  part  in  reducing  costs. 

One  of  the  major  difficulties  where  a 
Frasch  process  has  failed  to  prove  commercial, 
has  been  loss  of  process  water  to  the  formation 
and  an  inability  to  establish  proper  circulation 
characteristics.  Underground  nuclear  explosion 
could  be  used  in  deposits  such  as  these,  there¬ 
fore.  to  recover  sulphur  which  might  never 
be  recovered  otherwise. 
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Producing  sulphur  after  an  underground  nuclear 

explosion  in  the  sulphur-bearing  formation 

Economic  Considerations 

A  nuclear  device  for  mining  sulphur  would 
only  require  to  be  of  the  simplest  kind  and 
while  precautions  would  be  necessary  in 
handling  it.  elaborate  facilities  as  used  in 
controlled  reactions  for  power  production 
would  be  unnecessary.  Efficiency  in  utilisation 
of  the  energy  generated  would  appear  to  be 
high  since  the  heat  generated  would  be 
imparted  directly  to  the  element  to  be  heated, 
thus  avoiding  losses  encountered  in  using  fossil 
fuels  for  power  production.  Dale  and  De  Hart 
believe  that  once  a  nuclear  device  is  exploded 
underground  sulphur  production  capacity  might 
only  be  limited  by  the  hydraulic  gradient 
around  the  well  and  the  ability  to  raise  the 
sulphur  to  the  surface. 

With  regard  to  cost  of  the  nuclear  devices, 
the  A.E.C.  has  indicated  that  above  a  yield  of 
100  kilotons  the  device  cost  remains  almost 
constant  for  any  conceivable  yield.  This  cost 
includes  the  fabrication  of  the  nuclear  assembly, 
its  emplacement  in  the  firing  location,  its 
detonation  and  assurance  of  safety  after  firing. 

Considering  a  sulphur  formation  at  1,500 
feet  depth  with  the  sulphur  250  feet  deep  and 
containing  35%  sulphur  by  volume,  it  has  been 
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Producing  sulphur  after  an  underground  explosion 
below  the  sulphur-bearing  formation 

determined  that  for  a  10  kiloton  device, 
temperatures  above  the  melting  point  of  sulphur 
will  exist  at  a  radial  distance  of  about  120  feet 
from  the  explosion  point.  This  temperature 
condition  is  reached  at  from  four  to  six  months 
after  the  explosion.  The  amount  of  sulphur  in 
molten  state  and  at  a  temperature  of  320°F 
and  above  at  the  end  of  this  time  period  is 
approximately  100,000  long  tons.  Based  on 
recovering  95%  of  this  sulphur  in  120  calendar 
days  with  a  stream  factor  of  0.83  production 
would  be  approximately  40  long  tons  per  hour. 
Preliminary  cost  of  the  sulphur  produced  would 
be  between  $6.00  and  $8.00  per  long  ton.  The 
larger  the  operations  the  greater  the  cost 
advantage. 

Detailed  study  is  required  of  the  economics 
of  a  relatively  small  underground  detonation 
and  production  from  one  well  versus  larger 
detonations  and  the  use  of  multiple  wells. 

With  the  likelihood  of  more  sulphur 
deposits  being  located  offshore,  the  opportunity 
offered  by  use  of  underground  nuclear  blasts 
whereby  all  or  practically  all  the  liquid  sulphur 
could  be  liquefied  and  removed  through  a  few 
wells  drilled  from  floating  platforms  at  as  fast 
a  rate  as  is  physically  possible,  is  worth 
considering. 
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The  Skorovas  Mine  (in 
background)  with  part 
of  the  village  built  by 
Elektrokemisk 


J^STABi.iSHiiD  in  1904  by  industrial  pioneer. 

Sam  Hyde,  for  the  purpose  of  creating 
new  industries  based  on  Norwegian  hydro¬ 
electric  power,  raw  materials  and  their  own 
patents,  Elektrokemisk  A/S,  Oslo,  Norway, 
have  specialised  since  the  end  of  World  War 
I  in  smelting  processes,  encouraged  by  the 
success  of  the  Soderberg  electrode  which  they 
developed.  To-day,  Elkem  furnaces  equipped 
with  the  Soderberg  electrtxle  and  Soderlxjrg 
anode  provide  60%  of  the  world  production 
of  aluminium,  or  about  2.2  million  tons. 

To-day,  the  activities  of  Elektrokemisk  can 
be  divided  into  the  following  groups: 

•  Further  development  of  electric  smelting 
equipment  and  processes  within  the  com¬ 
panies  research  and  development  depart¬ 
ments. 

•  Consultancy,  design,  sales  of  furnace 
equipment  and  complete  plants  through 
the  engineering  division. 

•  Production  of  ferro-alloys  and  electrode 
paste  at  the  Fiskaa  Verk  plant. 

•  Prtxluction  of  pyrites  at  their  Skorovas 
Gruber  mine. 

•  Production  of  insulating  materials  at  the 
Steinullfabrikken  factory. 

•  Prcxluction  of  raw  aluminium  at  Mosjoen 
Aluminium  A/S  in  co-operation  with  the 
Swiss  concern  Aluminium-Industrie  AG 
A.I.A.G.) 

Pyrites  Mining  Activities 

In  1913,  Elektrokemisk  purchased  the 
Skorovas  Gruber  deposits  in  Northern  Norway. 


Two  other  deposits  in  the  same  area.  Joma  and 
Gjersvik.  had  previously  been  acquired  by  the 
company  in  co-operation  with  a  French  group 
of  investors  and  constituted  as  a  separate  com¬ 
pany  under  the  title  A/S  Grong  Gruber.  This 
company  was  taken  over  by  the  Norwegian 
State  in  1918  but  the  Skorovas  deposits 
remained  under  the  ownership  of  Elektro¬ 
kemisk.  The  Joma  Gjersvik  deposits  have  not 
yet  been  brought  into  operation;  the  Norwegian 
Government  now  has  plans,  however,  to  begin 
mining  at  Gjersvik  within  the  next  two  years. 
The  Gjersvik  and  Joma  mines  belong  to  state- 
owned  A/S  Joma  Bergverk  Company. 

Skorovas  Deposit 

Exploitation  of  the  Skorovas  deposit  was 
deferred  because  of  difficult  market  conditions, 
transport  problems  and  the  outbreak  of  World 
War  II.  In  1950,  after  some  preliminary  work, 
Elektrokemisk  decided  to  put  the  mine  into 
operation,  as  the  result  of  an  approach  from 
the  Organisation  for  European  Economic  Co¬ 
operation  (O.E.E.C.)  who  predicted  a  serious 
shortage  of  sulphur  on  the  European  market. 

Early  in  1953.  the  first  shipment  of 
Skorovas  pyrites  was  made,  and  since  then  the 
mine  has  been  Norway’s  largest  exporter  of 
pyrites  with  an  annual  production  of  up  to 
150,000  tons.  Due  to  the  difficulties  experienced 
on  the  sulphur  market  in  the  last  years  output 
from  Skorovas  Gruber  has  been  considerably 
reduced  —  95.0(K)  tons  in  1959  —  and  export 
of  pyrites  in  1959  amounted  to  107,000  tons. 

The  Skorovas  mine  is  located  in  a 
mountainous  area  some  200  miles  north  of 
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Trondheim  and  close  to  the  Swedish  border. 
The  pyrites  deposit  is  a  tlat-lying  irregular  ore- 
body  with  the  longer  axis  lying  north-south.  At 
the  northern  end  where  the  ore  outcrops  there 
is  a  coarse  impregnation  of  low  grade  pyrite  in 
quartz  with  little  copper  and  zinc.  Further  to 
the  south  the  ore  gradually  changes  to  solid 
pyrite  split  up  by  wedges  of  greenstone  and  has 
large  and  uneven  variations  in  content  of 
copper  and  zinc.  In  the  southern  part  of  the 
deposit  the  orebcxly  narrows.  The  core  is  of 
good  grade  pyrite  fairly  high  in  copper  and 
low  in  zinc,  but  around  this  core  the  pyrite  is 
of  low  grade  with  less  copper  and  richer  in 
zinc. 

The  mine  is  equipped  with  modern 
machinery  and  is  worked  by  a  system  of  long- 
hole  slicing  by  which  it  is  possible  to  break  and 
load  the  different  ore  grades  selectively.  Output 
per  manshift  underground  is  13.0  tons. 

Elektrokemisk  say  that  most  of  the  ore  is 
of  very  good  quality  and  part  of  it  is  directly 
available  for  sale  after  being  crushed  to  minus 
8  mm.  The  rest,  at  present,  is  treated  in  a 
heavy-media  plant  supplemented  with  a  jig  and 
washing-tables  for  the  finer  crushed  fractions. 

Ropeway  Transport  to  Port 

Most  spectacular  feature  of  the  Skorovas 
Gruber  mine  is  the  45  kilometre  aerial  rope¬ 
way  for  transporting  the  pyrites  from  the  mine 
to  Elektrokemisk's  harbour  installation  at 
Kongsmo  in  the  Folden  Fjord,  a  narrow  sea¬ 
way  leading  deep  inland  from  the  Atlantic 
Ocean.  The  ropeway  has  to  endure  more  diffi¬ 
cult  operational  conditions  than  those  of  much 
longer  ropeways.  From  an  altitude  of  502 
metres  at  the  pit  head,  it  ascends  to  a  maximum 
altitude  of  660  metres,  passing  several  valleys 
and  mountains  at  varying  heights  until  it 
reaches  the  fjord.  Divided  into  three  sections 
with  a  total  of  170  galvanized  steel  masts,  it 


has  6(K)  carriers,  each  with  a  capacity  of  750  kg. 
The  speed  is  2.8  metres  per  second,  which  givc^^ 
a  carrying  capacity  of  50  tons  per  hour. 

Mine  and  Harbour  Facilities 

At  the  mine  itself  there  is  the  mining  camp^ 
where  a  population  of  about  500  is  housed  in 
well-built  houses.  Elektrokemisk  have  also  built 
a  welfare  centre  and  a  modern  school.  At  thc^ 
design  stage  is  a  church. 

At  the  Kongsmo  harbour  there  are  storage 
facilities  for  about  40,(KX)  tons  of  pyrites.  andJ 
loads  of  up  to  5.000  tons  can  be  shipped  at  any" 
one  time.  Loading  capacity  is  250  to  300  tons 
per  running  hour.  ^ 

The  Norwegian  Industry 

Elektrokemisk  are  the  largest  single  pro¬ 
ducer  next  to  Orkla  Grube-A/B,  but  the  latteil 
consume  the  bulk  of  their  output  in  pro¬ 
duction  of  copper  matte  and  elemental  sulphur. 
Elektrokemisk  and  Orkla  Grube  are  thcJ 

principal  exporters  in  Norway  and  the  ores^ 

produced,  especially  cupreous  ore.  has  its  main 
outlet  in  West  Germany.  d 

Elektrokemisk  produce  fine  pyrites  in^ 

two  different  grades  :  A  cupreous  fine  pyrites 
with  approximately  47%  S  and  1.00  to  1.20%^ 
Cu,  and  a  non-cupreous  with  47  to  48%  S  ancH^ 
0.4  to  0.6%  Cu. 

Deliveries  since  operations  were  started  in^^ 
1953  are  as  follows: — 

1953  ...  80.344  ton  1957  ...  146.840  ton 

1954  ...  139.395  ton  19.58  ...  113.603  ton 

1955  ...  151.580  ton  1959  ...  107..341  ton  ^ 
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147.830  ton 


The  company’s  entire  production  has 
hitherto  been  exported  and  their  customers^ 
during  these  years  have  been  most  of  the^ 
countries  in  northern  Europe,  which  are 
importers  of  pyrites.  For  the  time  being  Elek-^ 
trokemisk  are  shipping  to  Sweden.  Western™ 
Germany  and  Czechoslovakia. 


Stora's  New  Sulphite 
I  Pulping  Process 

Saves  up  to  7  5  Sulphur  Usage 


Washing  filters  in  the  new 
sulphite  bleaching  plant 


puLP  prcxlucers  during  recent  years  have 
shown  great  interest  in  the  development 
fof  new  pulping  processes  particularly  many 
semichemical  processes.  One  of  the  foremost 
considerations,  however,  has  been  that  the 
^sulphite  process  should  be  so  modified  as  to 
achieve  a  high  degree  of  recovery  of  chemicals, 
allow  a  greater  independence  of  the  compo- 
ksition  of  the  pulp  wood  used  and  yield  a  pulp 
°of  greater  strength  while  retaining  the  high 
brightness  and  good  bleachability  of  the  con- 
kventional  sulphite  pulp. 

r  An  interesting  new  process  is  that 
developed  by  Stora  Kopperbergs  Bergslags 
.Aktiebolag,  Skutskar,  Sweden,  after  many 
^ears  of  research.  Specially  developed  to  handle 
pine  pulp-wood — the  conventional  sulphite 
process  is  based  on  spruce- -the  process  has 
lied  to  production  of  a  premium  type  of  pulp 
'^by  a  method  applicable  to  all  types  of  wood, 
resinous  or  otherwise.  Chief  feature  of  the 
process  is  the  transition  to  a  two-stage  cooking 
^process  with  different  pH  conditions  in  the  two 
stages.  To  accomplish  this,  the  traditional  base 
ll'n  the  sulphite  process,  calcium,  has  been  ex- 
:hanged  for  a  soluble  base,  in  this  case  sodium. 
This  is  only  economically  feasible  providing 
the  expensive  .sodium  salts  are  recovered  or 
utilized  in  an  adjacent  sulphate  mills  of  a  size 
in  ratio  to  the  sulphite  mills.  The  Stora 
process  provides  for  recovery  of  the  sodium 
lase  and  the  sulphur  used  in  pulping. 

The  New  Process 

Cooking,  which  can  be  controlled  to 
l^ermit  the  use  of  different  kinds  of  wood,  in¬ 


cluding  pine*,  is  carried  out  in  six  digesters  of 
150  cubic  metres  (5,293  cu.  ft.)  each,  equipped 
for  indirect  cooking  and  force  circulation. 
Because  of  the  use  of  the  sodium  base,  the 
conventional  lining  of  the  digester  is  inadequate 
and  carbon  bricks  are  used  with  plastic  mortar. 

The  digesters  are  charged  with  Swenson 
chip  packers.  In  addition  to  the  cooking  liquor 
the  drawn  liquor  from  the  first  cooking  stage 
is  also  added.  This  dilution  is  made  possible  by 
u.se  of  an  initial  cooking  acid  of  high  strength 
which  is  composed  of  a  mixture  of  sodium 
sulphite,  and  sodium  bisulphite  with  no  “free” 
sulphur  dioxide. 

The  two-stage  cooking  is  the  key  in  the 
Stora  process.  In  the  first  stage,  conditions  are 
only  slightly  acid  (pH  of  about  six);  in  the 
second,  the  pH  is  much  lower.  The  first  or 
mildly  acid  stage  is  continued  for  several  hours, 
depending  on  the  type  of  pulp  desired.  At  the 
end  of  this  stage,  most  of  the  free  liquor  is 
drained  from  the  digester  and  liquid  sulphur 
dioxide  is  injected  for  the  second  stage.  Total 
cooking  time  is  about  14  hours.  A  high  cooking 
pressure  is  used,  although  for  pulping  normal 
softwoods  it  is  believed  that  conventional 
pressures  can  be  used. 

Cooking  acid  for  the  first  stage  consists  in 
part  (approximately  60%)  of  liquor  drawn 
from  a  previous  cook,  and  the  balance  made 
up  from  recovered  sodium  sulphite-bisulphite 
and  SO2  from  a  sulphur  burner.  In  this  first 
stage  impregnation  occurs  and  certain 
sulphonation.  After  this  stage,  cooking  liquor 

Sulphite  cookintt  process  for  pine  wood  has  to  be  performed  in  such  a  way  that  condensing  reactions  do  not  precede  the  lignin  dissolving. 
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the  new  Stora  process.  It  features; — 

^Production  of  cooking  chemicals  with^ 
low  content  of  thiosulphate  owing  to  the 
use  of  oxygen-free  carbon  dioxide  gas. 

^High  sulphur  recovery,  i.e.  100%  in  the^ 
chemical  conversion  reactions  and  75% 
from  the  flue  gases  from  the  recovery 
boiler.  ( 

^Operation  solely  in  the  liquid  and 
gaseous  phases. 

The  main  reactions  are  the  following. 
First,  conventional  evaporation  and  burning  of 
the  liquor  followed  by  dissolving  of  the  result-, 
ant  smelt.  The  smelt  is  then  carbonated  with' 
gaseous  carbon  dioxide  to  remove  sulphides. 
The  carbonated  solution  formed  is  then  heated 
and  reacted  with  sodium  bisulphite  solution  to( 
strip  off  the  CO.  and  the  solution  obtained 
thereby,  containing  sodium  sulphite  (Na^SOd, 
is  sent  to  the  cooking  acid  storage  tank.  | 

The  gases  which  result  from  the  carbona- 
tion  stage,  i.e.  hydrogen  sulphide  and  CO.  (and 
which  therefore  differ  from  the  Northi 
American-type  process  .solution  to  the  H.S 


is  drawn  off  into  a  pressure  tank  for  reuse  in 
the  next  cook.  To  start  the  second  cooking 
.stage,  liquid  sulphur  dioxide  is  fed  to  the 
digester,  and  the  main  lignin  dissolving  is 
carried  out  under  acid  conditions  during  this 
second  cooking  stage.  Termination  of  the 
cooking  is  determined  by  titrating  the  cooking 
acid.  Any  remaining  sulphur  dioxide  is  released 
to  the  5(3.  generating  plant. 

At  the  conclusion  of  the  cooking,  the  pulp 
is  blown  to  diffusers  and  washed  with  several 
“decantings.”  These  diffusers  are  a  modern 
version  of  the  sulphite  “blow-pit”  and  are  tall 
cylindrical  wood  store-tanks  with  stainless 
steel  drainer  bottoms.  Pulp  is  flushed  from  the 
diffusers  to  storage  bins. 

Recovery  Process 

The  sulphite  recovery  process,  also 
developed  in  company’s  research  laboratories, 
has  been  in  operation  at  Skutskar  for  well  over 
a  year.  As  a  result  the  operation  of  the  sulphite 
mill  is  now  completely  separated  from  the 
sulphate  mill;  moreover,  recovery  is  the  key 
factor  in  establishing  the  economical  basis  for 
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problem)  enter  a  Claus  reactor  where  SO^  is 
|added.  End  product  of  this  reaction  is  liquid 
sulphur.  The  liquid  sulphur  is  then  burned 
giving  SO.  gas  which  is  used  for: — 

I  (I)  conversion  of  some  sodium  sulphite  to 
bisulphite  for  the  cooking  liquor 
(2)  in  the  Claus  reactor  to  produce 
k  sulphur  with  the  HjS 

'  (3)  as  liquefied  SOo  for  use  in  the  second 

cooking  stage. 


^  The  reactions  can  be  summarised  as 
follows: — 


(I)  Na  s^;co,+;h.o- 
<2)  Na  CO  +C0,+  H,0- 

k(.n  ;h  s-so, — ► 

^(4)  NaH(  (),+NaHS() - 

(5)  Na  S(),+  SO  -  II  ()— 

(6)  S+O, - ► 


2NaHC  (),  •  H  S 
-:NaHCO, 

IS+2H,0 

Na  SO  -CO  *  H  O 
NaHSO, 

SO. 


(irccn  liquid 
utaimcm  with 
CO. 

Claus  furnace 
CO,  Kcncration 
and  acid 
separation 


Operation  of  Recovery  Process 

Shown  diagramatically  on  page  22  are  the 
different  process  units.  First,  spent  acid  (red 
liquor)  from  the  cooking  operation  is  evapor¬ 
ated  and  then  burned  in  a  typical  recovery 
furnace.  The  resulting  smelt,  principally  sodium 
carbonate  and  sexlium  sulphide,  is  dissolved  in 
water  as  in  the  Kraft  process  and  passed 
through  a  clarifier.  The  purified  solution  is  then 
passed  to  a  carbonation  tower  where  in  the 
upper  part  it  is  treated  with  CO.  to  remove  the 
sulphides  as  HjS  gas. 

The  gas  from  the  top  of  the  tower — a 
mixture  of  MS  and  CO. — flows  to  two  Claus 
kilns  where  pure  SO.,  is  added.  The  reaction 
between  the  two  sulphur  compounds  gives 
liquid  sulphur  and  water.  The  CO.  is  not  con¬ 
sumed  and  is  recycled  back  to  the  stripping 
stage.  The  liquid  sulphur  is  pumped  to  a 
sulphur  burner  where  make-up  sulphur  is  also 
added  and  SO.  is  produced. 

The  sodium  salts,  chiefly  NaHCOt  solution, 
from  the  upper  part  of  the  reaction  tower  react 
'with  a  bisulphite  solution  in  the  lower  part  of 
the  reaction  tower,  forming  Na^SO,  and  CO... 
The  sodium  sulphite  is  then  used  for  the 
Ipreparation  of  cooking  liquor,  while  the  CO.  is 
reused  for  the  removal  of  H.5  in  the  upper  part 
of  the  tower.  The  process  gives  a  surplus  of 
|CO.  which  is  continuously  drawn  off.  This 
surplus  originates  from  the  carbonate  in  the 
green  liquor,  while  the  CO.  used  for  removal 
of  H.S  only  recirculates  in  the  system. 

The  cooking  acid  is  prepared  from  the 
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sulphite  solution  drawn  off  the  reaction  tower. 
It  first  flows  through  the  flue  gas  scrubber  and 
then  to  a  tower  for  SO.  absorption.  The  acid 
plant  produces  liquid  SO.,  for  the  second  stage 
of  cooking.  Therefore  SO.  gas  from  the  sulphur 
burner  meets  water  counter-currently  in  an 
absorption  tower,  before  the  rest  of  the  SO.  is 
absorbed  in  the  second  absorption  tower,  in 
the  sulphite-bisulphite  solution  from  the  flue 
gas  scrubber.  The  solution  is  then  heated  in  a 
stripper  thus  prexJucing  pure  SO.  gas,  part  of 
which  is  passed  through  a  dryer  and  on  to  a 
compressor.  The  balance  of  the  gas.  undried,  is 
sent  to  the  Claus  reactor.  SO.  unused  in  the 
second  cooking  stage  passes  through  the  .same 
dryer  and  compressor  as  gas  from  the  stripper. 
Make-up  Requirements 

Make-up  sodium  and  some  of  the  sulphur 
requirements  can  be  provided  in  the  form  of 
saltcake  by  addition  to  the  thick  liquor  fed  to 
the  recovery  furnace.  An  electrostatic  precipi¬ 
tator  on  the  flue  gas  section  recovers  sodium 
sulphite  and  the  scrubber  which  follows  is  used 
to  recover  heat  and  SO...  The  resulting  .solution 
of  stxlium  sulphite  and  sodium  bisulphite  is 
sent  to  the  sulphiting  tower  prior  to  cooking 
liquor  storage.  No  make-up  saltcake  is  added 


Interior  of  the  chemical  conversion  plant 


advantages.  Yield  is  noted  as  being  about  15% 
higher  than  for  kraft.  and  about  5  to  10%| 
higher  than  for  regular  sulphite.  Bleaching 
costs  are  also  lower. 

Recovery  system  operating  costs  compare, 
favourably  with  the  kraft  process.  The 
chemical  make-up,  Stora  indicate,  i.e.  for  salt- 
cakes  is  the  same  or  less  than  for  good  kraft- 
mill  operations.  Sulphur  consumption  is  only^ 
about  30%  of  that  for  good  calcium  base 
sulphite  mill  operations.  (Prior  to  conversion 
to  the  new  process,  the  Stora  sulphite  mill  was| 
a  conventional  calcium-base  operation). 

Loss  of  chemicals  in  the  recovery  process 
is  very  small.  If  considered  in  respect  of:  I 

(1)  Conversion  plant  for  chemicals 

(2)  Manufacturing  and  concentrating  units 

for  SO,  ’ 

(3)  Absorption  towers  for  recovering  SO, 
from  flue  gas 

there  is  no  loss  of  chemicals  in  the  first  section. 
In  the  second  and  third  sections  sulphur  loss 
IS  approximately  equal  and  for  both  sections 
amounts  to  about  8  to  10  kg.  per  ton  of  pulp.l 
The  principal  losses  of  chemicals  in  the  mill 
occur  during  blowing  of  the  digester,  in  the 
washing  of  pulp,  in  the  evaporation  and  im 
combustion.  Overall  yield  of  chemicals 
recovered  is  closely  dependent  upon  perform¬ 
ance  in  the  various  sections. 

Higher  Capital  Costs 

Comparing  the  capital  costs  for  com- 
patable  sulphite  and  kraft-mill  operations,  it 
appears  tliat: — 


before  the  recovery  furnace,  as  the  plant 
operates  an  alcohol  fermentation  plant  on  the 
liquor  prior  to  evaporation  and  burning.  The 
liquor  is  therefore  neutralized  and  the  caustic 
soda  used  for  this  purpose  provides  the 
necessary  sodium  make-up  for  losses  in  the 
svstem. 


Process  Evaluation 

Although  the  Stora  process  as  now 
operated  has  only  been  in  being  for  over  a 
year,  full  mill  scale  trials  had  been  in  operation 
since  1955.  The  main  change  made  in  this 
period  has  been  in  the  conversion  of  H,S.  This 
gas  was  previously  burned  direct  to  provide  SO, 
instead  of  utilising  a  Claus  reactor. 

Advantages  of  the  Process 

Advantages  claimed  for  the  Stora  process 
is  that  the  problem  normal  to  sulphite  pulping 
of  the  tendency  of  resinous  woods  to  form  in¬ 
solubles  during  sulphonation,  is  avoided.  This 
indeed  has  been  a  problem  in  pulping  pine. 
Douglas-fir,  etc.,  because  of  the  high  phenolic 
resin  content  of  these  woods.  The  process  is 
more  flexible  than  kraft  or  ordinary  one-stage 
sulphite  cooking  since  conditions  in  the  two 
stages  can  be  infinitely  varied  and  .so  permit 
production  of  pulp  with  a  much  wider  range  of 
properties.  In  fact  the  Stora  process  seems  to 
combine  many  of  the  advantages  of  kraft  and 
sulphite  and  in  many  instances  its  properties 
are  superior  to  kraft.  i.e.  brightness,  softness, 
ease  of  beating  and  sheet  formation.  It  is  chiefly 
in  strength  characteristics  that  the  kraft  has 


The  Stora  punnp  miUs  as  seen  from  the  sea  with  the  pulp  storage  house  and  quay  in  foreground 


•  cost  of  equipment  for  purely  pulping 
operations  is  slightly  higher 

•  recovery  system  costs  are  slightly  higher 
for  the  Stora  process  due  to  the  need 
for  more  stainless  steel  equipment 

•  cost  of  bleaching  equipment  is  less  due 
to  the  relative  ease  of  bleaching  sulphite 
versus  kraft 

•  higher  yields  are  obtainable  with  the 
Stora  process 

•  Pine  and  Douglas-Fir,  etc.,  can  be 
pulped  with  production  of  an  excellent 
end  product 

The  slightly  higher  capital  costs  for  the 
tora  process  over  the  kraft  process  are  more 
than  compensated  for  by  the  much  lower 
operating  costs.  With  considerable  experience 
in  kraft  operations.  Stora  indicate  their  con¬ 
fidence  in  their  new  process  as  they  are  now 
doubling  the  digester  output  and  are  building 
an  entirely  new  pulp  drying  department  of  the 
latest  design  to  handle  300  tons  a  day  of 
bleached  sulphite  pulp  output,  leaving  existing 
pulp  drying  facilities  for  their  bleached  kraft 
pulp  production.  Also.  Stora  plan  that  the 
entire  output  of  their  new  associated  company 
in  Nova  Scotia,  Canada — Nova  Scotia  Pulp 
Ltd.,  who  are  now  building  a  mill  on  the  Causo 
Straits  of  Nova  Scotia — will  use  the  new  pulp¬ 
ing  and  recovery  process, 
ossible  effect  on  Sulphur  Usage 

Wider  application  of  the  process  could 


Sulphuric  Acid  Plants  by 
ronzio  de  Nora 

1 N  the  last  five  years  Oronzio  de  Nora,  Italy’s 
I  principal  plant  constructor,  has  built  9 
sulphuric  acid  plants  with  a  total  daily 
capacity  of  1,390  tonnes.  Most  of  them  are  in 
Italy.  At  Nossa  in  Bergamo  the  company 
(erected  for  the  Azienda  Mineral!  Metallic! 
Italian!  a  50  tonnes  per  day  plant  which  roasts 
zinc  sulphides.  There  are  two  plants  based  on 
lydrogen  sulphide,  of  capacities  of  30  and  60 
tonnes  per  day,  at  Rho-Pantanedo  near  Milan, 
owned  by  the  Societa  per  I’lndustria  Petrolifera 
Chimica.  At  Porto  Marghera  near  Venice 
the  Societa  per  Imprese  Agricole  et  Industriali 


have  serious  repercussions  on  the  world  sulphur 
supply  balance.  Current  world  sulphite  pulp 
production  totals  about  13  million  tons — 25% 
of  overall  pulp  output  and  accounts  for  some 
1.3  to  1.4  million  tons  of  sulphur,  representing 
about  7i%  of  world  sulphur  consumption.  The 
efficient  operation  of  the  Stora  process  permits 
the  manufacture  of  one  tonne  of  pulp  with  the 
use  of  only  30kg.  or  even  less  sulphur,  equal 
to  a  saving  of  70  to  75%  compared  with  the 
conventional  process. 

Reference  to  the  ffow-sheet,  particularly 
with  regard  to  the  nwdus  operandi  of  sulphur 
recovery,  favours,  moreover,  the  use  of  brim¬ 
stone,  a  factor  which  could  have  serious  reper¬ 
cussions  on  the  pyrites  suppliers  of  the  pulp 
industries,  notably  Scandinavia  where  sulphate 
pulp  production  is  at  present  predominantly 
based  on  the  use  of  pyrites. 

Mo  dch  Domsjo  A.B.  at  Domsjo  have 
bought  licences  for  the  new  Stora  processes 
and  have  rebuilt  their  sulphite  mill  in  accord¬ 
ance  with  the  Stora  sodium-base  procedure. 
The  company  is  producing  SO^  in  a  BASF 
ffuidized-bed  roaster  and  from  burning  the 
recovered  molten  sulphur.*  With  many  pulp 
mills  shutting  down  their  pyrites  roasters  and 
changing  over  to  brimstone  burners  and  Mooch 
Domojo  modification,  there  will  be  no  obstacle 
in  operating  the  Stora  process. 

•  IViKCss  to  he  leporied. 


have  a  pyrites-burning  plant  rated  at  200 
tonnes  daily.  Oronzio  de  Nora  also  built  the 
75  tonnes  per  day  brimstone-burning  plant  of 
Osterreichische  Stickstoffwerke  A.G.  at  Linz 
in  Austria.  The  two  largest  plants  built  by 
the  company  are  however  those  run  by  the 
Societa  Industriale  Catanese  at  Priolo  in 
Sicily.  Each  has  a  capacity  of  300  tonnes  a  day 
and  uses  a  low  grade  sulphur  ore.  The  two 
most  recently  completed  plants  are  those  of 
the  Industria  Raffinazione  Oli  Mineral!  S.p.a. 
at  Porto  Marghera  in  Venice  (25  tonnes  per 
day,  based  on  hydrogen  sulphide)'  and  of  the 
Societa  per  I’lndustria  e  I’Elettricita  at  Nera 
Montoro  near  Rome  (150  tonnes  per  day, 
based  on  pyrites).^ 


References:  l  "SULPHUR,"  No.  25.  p.  49.  2  "SULPHUR,”  No.  26,  p.  39 


burners  (SAICCOR,  the  Dutch  State  Mines, 
the  Associated  Ethyl  Company,  and  Ketjen).^ 
In  1960  all  of  the  five  sulphuric  acid  plants 
being  built  by  Simon-Carves  are  to  be  based 
on  brimstone.  ( 


Construction  Activities 


Simon-Carves  Contracts  for 
Sulphuric  Acid  Plants 


In  May  the  10  tons  per  day  sulphuric  acid 
plant  for  the  Malaya  Acid  Works  at  Kualaj 
Lumpur  and  the  large  plant  at  the  Sasolburg^ 
fertilizer  works  of  Fisons  (Pty)  Ltd.  in  the 
Orange  Free  State  were  both  commissioned.^ 
At  the  end  of  October  Shaw  Wallace’s  50  tons' 
per  day  plant  at  their  Avadi  superphosphate 
works  in  the  State  of  Madras  in  India  started 
to  operate.  Three  plants  were  completed  ini 
November:  the  60  tons  per  day  plant  for  the 
Durgapur  Steel  Works  in  Bengal  on  the  border 
between  India  and  East  Pakistan;  the  107  tonsj 
per  day  pyrites-based  plant  for  the  Harmony 
Gold  Mines  in  the  Orange  Free  State  in  the 
Union  of  South  Africa;  and  the  20  tons  per| 
day  plant  for  the  Societe  Meridionale  de 
Produits  Chimiques  Agricoles  at  Avignon  in 
France,  which  was  subcontracted  by  S.A.^ 
Heurtey.  No  increase  to  the  company's 
sulphuric  acid  capacity  resulted  from  this,  as 
the  pyrites-based  plant  which  was  previously 


Preference  Towards  Use  of 
Brimstone  Shown 

T'hi;  trend  towards  use  of  brimstone  in 

preference  to  that  of  pyrites  may  be  seen 
from  the  constructional  activities  of  Simon- 
Carves  Limited  and  its  subsidiary  companies. 
During  1959  eight  complete  sulphuric  acid 
plants  were  commissioned  of  which  seven  are 
based  on  brimstone,  the  only  exception  being 
a  plant  burning  by-product  pyrites  arising  from 
the  operations  of  the  company  which  owns  it 
(Harmony  Gold  Mines). 

Included  in  the  seven  sulphur-burning 
plants  is  one  which  has  replaced  a  pyrites- 
based  installation  (Societe  Meridionale).  In 
addition  sulphur  burning  equipment  by  itself 
was  supplied  to  five  firms,  four  of  which  were 
replacing  pyrites  roasters  with  brimstone 


Aerial  view  of  the  sulphuric  acid  plant  built  for  Fisons  (Pty)  Ltd.  at  Sasolburg 
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operated  by  the  company,  but  which  was 
dosed  last  year,  was  also  a  20  tons  pier  day 
unit.  The  most  recently  completed  plant  is 
the  30  tons  per  day  installation  for  the  Societe 
Vlisr  pour  la  Rayonne  in  Egypt. 

New  Plants  for  Holland 

Equipment  for  converting  Associated  Ethyl 
ompany's  35  tons  per  day  flash  roasting 
pyrites  acid  plant  to  sulphur  started  up  in 
the  autumn,  as  did  the  only  brimstone  burner 
upplied  by  itself  now  replacing  a  pyrites 
furnace — the  7  tons  per  day  unit  for  the 
Hartebeestfontein  Gold  Mines.  The  50  tons  per 
lay  sulphur  burner  for  Ketjen  N.V.  at  Amster¬ 
dam  which  Simon-Carves  was  also  engaged  in 
installing,  merely  replaces  a  pyrites  unit  and 
no  increase  in  sulphuric  acid  capacity  results 
trom  it.  The  plant  is  now  completely  con¬ 
verted  to  brimstone. 

In  France  a  100  tons  per  day  sulphuric 
acid  plant  has  now  been  completed  for  the 
Societe  Finalens  at  La  Bassee  and  a  5  tons 
per  day  plant  is  being  built  for  Soc.  Fria.  F. 
juinea.  These  plants  have  been  sub-con¬ 
tracted  to  S.A.  Heurtey.  A  50  tons  per  day 
plant  is  being  erected  in  Mexico  for  Pigmentos 
y  Productos  Quimicos  S.A.,  the  subsidiary  of 
Du  Pont  S.A.  de  C.V.  In  Ireland  a  205  tons 
per  day  plant  is  now  in  operation  at  the 
Marina  fertilizer  works  of  W.  &  H.  M.  Gould- 
^ng  near  Cork,  where  Simon-Carves  are  also 
building  the  superphosphate  and  triple  super¬ 
phosphate  plants. 

Two  recent  orders  for  the  United  Kingdom 
are  a  3(K)  tons  a  day  sulphuric  acid  plant  to  be 
built  at  Grimsby  for  Laporte  Titanium  and  a 
'^0  tons  a  day  plant  at  Brigg  for  the  Farmers’ 
Company. 

Overseas,  three  50  tons  a  day  plants  have 
lieen  ordered  by  three  Indian  companies 
(Jayshree  Tea  Gardens,  Phosphate  Co.,  and 
Andhra  Sugars),  while  a  further  33  tons  a  day 
.sulphur-burning  unit  is  to  be  built  for  the 
butch  State  Mines. 

An  order  has  also  been  received  from 
J*arry  and  Co.  for  a  50  tons  per  day  sulphuric 
lycid  plant  and  for  a  similar  plant  for  Andhra 
Fertilizers  at  Tadepalle  in  India. 

East  India  Distilleries’  sulphuric  plant 
project  was  announced  in  March  this  year.  The 
new  installation  will  form  part  of  a  large 


compound  fertilizer  plant  to  be  built  at  Ennore, 
near  Madras.  The  factory  is  expected  to  come 
into  production  in  1962. 

The  contract  for  W.  and  H.  M.  Goulding’s 
second  sulphuric  acid  plant — that  at  Dublin — 
was  placed  in  April  and  is  scheduled  to  be 
completed  in  the  summer  of  1961. 

Argentine  Order 

The  latest  order  received  by  Simon-Carves 
Ltd.  is  from  Industrias  Quimicas  Argentinas 
Duperial  S.A.I.C.  (a  subsidiary  of  Imperial 
Chemicals  Industries  Ltd.)  for  a  contract  of 
approximately  £250,000  for  a  sulphuric  acid 
plant  at  San  Lorenzo  to  produce  207  long  tons 
of  acid  a  day  for  general  sale  in  the  Argentine 
where  Duperial  are  the  largest  suppliers  of 
sulphuric  acid — 30.(X)0  tonnes  a  year  in  1958. 
In  addition  to  the  conventional  acid-producing 
plant  the  contract  includes  sulphur  filtration 
equipment,  a  pure  acid  unit  for  production  of 
reagent  and  battery  acids,  and  facilities  for 
production  of  65%  oleum. 

All  construction  material  and  equipment 
is  being  supplied  from  the  United  Kingdom. 
Construction  on  site  has  already  begun,  and 
the  plant  is  expected  to  go  into  service  about 
the  end  of  1961. 

Production  ability  of  Argentine  sulphuric 
acid  plants  at  present  barely  meets  today’s 
market  demands.  Main  acid  consuming  in¬ 
dustries  are  the  petroleum,  water  treatment  and 
rayon  and  cellophane.  It  is  for  the  rayon  and 
allied  products  sector  that  large  increases  are 
forecast.  Thus  in  the  worst  case,  rayon  and 
cellophane  manufacturers  are  expected  to 
require  an  increase  of  22,000  tons  giving  an 
annual  usage  rate  of  nearly  47,000  tonnes. 

Since  1st  January,  1959,  Simon-Carves 
have  received  the  following  orders : — 

W.  &  H.  M.  Goulding  Lid.,  Marina, 

Cork  ...  ...  ...  ...  ...  205  tons/day 

W.  &  H.  M.  Goulding  Ltd.,  Dublin  205  tons/day 

Parry  &  Co.,  India .  .SO  tons/day 

Andhra  Sugars  Ltd..  India .  .SO  tons/day 

Jay  Shree  Tea  Gardens,  India  .  50  tons/day 

Century  Rayon,  India  .  50  tons/day 

East  India  Distilleries  and  Sugar 

Factories  Ltd.,  India  .  150  tons/day 

Erste  Nederlandsche  Co-operatione 

Kunstmestfabriek,  Holland  ...  2(X1  tons/day 

Dutch  Stale  Mines,  Holland  ...  33  tons/day 

Laporte  Titanium  Ltd.,  Grimsby  ...  300  tons/day 

Farmers'  Company  Ltd.,  Brigg  ...  80  tons/day 
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Holmes  H2S  Purifier  Installation 
at  SGB'S  Southampton  Works 

Uses  Rapid  Rotation  Principle 


Orobably  the  oldest  method  of  sulphur 

recovery  is  the  use  of  oxide  to  extract 
HjS  from  coal  gas.  At  all  town  gasworks  and 
many  coke  ovens,  oxide  boxes,  formerly 
manually  charged  and  emptied  and  more 
recently,  arranged  in  towers  and  mechanically 
operated,  have  been  in  use.  Despite  the  sulphur 
value  up  to  50%  and  sometimes  more  of 
spent  oxide  which  commands  a  price  from  acid 
manufacturers,  this  method  of  recovery  is  not 
profitable  and  in  order  to  reduce  the  incidence 
and  price  of  statutory  gas  cleaning,  constant 
endeavours  to  improve  the  economics  of  this 
operation  are  made.  The  Holmes  H.S  purifier 
installation  described  below  represents  a 
notable  advance. 

Installed  for  the  purpose  of  removing 
hydrogen  sulphide  from  refinery  gases  at  the 
inlet  of  the  reforming  plant  at  Southampton 
Works  of  the  Southern  Gas  Board  is  the  first 
set  of  purifiers  to  be  specially  designed  to  take 


advantage  of  the  principle  of  rapid  rotation 
(British  Patent  Application  Nos.  10434/58, 
26587/58,  36896/58).  These  purifiers  were 
designed  and  constructed  by  the  chemical 
engineering  division  of  W.  C.  Holmes  and  Co. 
Ltd.  to  the  order  of  Humphreys  and  Glasgow 
Ltd.  and  were  commissioned  in  December, 
1959. 

Although  the  plant  was  novel  in  almost 
every  respect  and  necessitated  completely  new 
drawings  for  every  detail,  the  purifiers  were 
manufactured,  erected  and  commissioned  in  a 
little  under  eight  months. 

Nominal  capacity  of  the  purifiers  is  2.6 
million  cu.  ft.  of  a  gas  a  day  containing  up  to 
1.200  grains  H..S  per  100  standard  cu.  ft.  Gas 
flow  is  cyclic  at  an  operating  pressure  of  9  p.s.i. 
To  meet  the  pressure  conditions,  and  also  to 
help  speed  up  manufacture  and  erection,  the 
purifiers  were  made  in  10  identical  circular 


Holmes  purifier  installation  at  SGB’s  Southampton  Works 


units.  Welding  of  the  purifiers  was  carried  out 
on  site,  the  covers  being  manufactured  in 
Huddersfield  and  transported  to  the  site  by 
road. 

A  single  tower  of  each  pair  may  be 
isolated  for  emptying  and  refilling  while  the 
other  remains  on  stream.  In  each  tower  are 
four  layers  of  the  oxide  on  grid  supports.  Gas 
is  led  in  half-way  up  the  tower,  half  the  volume 
flowing  upwards  and  the  rest  downwards. 
Controlling  the  flow  are  Holmes  Western  ‘  55  ’ 
gas  valves  which  are  automatically  operated 
by  lockheed  hydraulic  cylinders  which  are 
fitted  to  the  purifiers.  The  hydraulic  system 
was  designed  and  carried  out  by  Humphreys 
and  Glasgow  Ltd.,  the  power  being  suppied 
by  the  existing  hydraulic  installation  on  the 
reforming  plant.  Automatic  operation  of  the 
valves  is  carried  out  by  a  special  timer  which 
is  set  to  change  the  sequence  of  the  purifiers 
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Sour  Gas  Sulphur  Recovery 

i 

Plants  under  Construction 
by  Ralph  M.  Parsons  Co. 

^HK  number  of  sulphur  recovery  plants 
'  recently  completed  and  now  under  con¬ 
struction  by  the  Ralph  M.  Parsons  Company 
of  Los  Angeles,  a  leading  specialist  in  this 
I  field,  is  a  natural  corollary  of  the  growing 
importance  of  sour  gas  as  a  source  of  sulphur. 
Amongst  the  plants  recently  completed  are 

I  those  for  the  Allied  Chemical  and  Dye  Cor¬ 
poration  at  Richmond  in  California,  for  the 
Consolidated  Chemical  Industries  Inc.  at  Bay- 
,town  in  Texas  (121  tons  per  day),  and  for  the 
British  -  American  Oil  Company  Ltd.,  at 

Pincher  Creek  in  Alberta  (450  tons  per  day). 
.  The  largest  plants  on  which  the  company 
has  so  far  been  engaged  are  those  for  the 
Societe  Nationale  des  Petroles  d’Aquitaine  at 
Lacq,  which  Ralph  M.  Parsons  are  building 
hn  connection  with  S.  A.  Heurtey.  The  second, 
third  and  fourth  units  (total  capacity  684  tons 
per  day)  and  the  5th  and  6th  units  (total 
(capacity  1,033  tons  per  day)  have  all  been 
completed.  The  7th  and  8th  units  (total 


every  two  hours,  compared  with  about  24 
hours  in  gasworks  practice.  This  can  be 
adjusted  and,  if  necessary,  the  timing 
mechanism  can  be  operated  by  hand. 

Actual  time  taken  to  swing  the  purifiers  is 
approximately  one  minute,  although  this  can 
be  varied  by  adjusting  the  speed  of  opening 
and  closing  of  each  valve  individually  by  a 
simple  adjustment  on  the  hydraulic  mechanism 
of  each  valve. 

Use  of  overhead  cranes  has  been 
eliminated,  emptying  of  the  purifiers  being 
carried  out  from  a  telpher  which  is  fitted  with 
a  modern  grab.  This  telpher  runs  on  a  mono- 
rail  which  passes  over  the  set  of  purifiers  and 
discharges  at  the  end,  either  on  to  the  ground 
or  into  a  lorry.  Experience  has  shown  that  the 
whole  of  the  oxide  can  be  grabbed  out  of  the 
purifiers,  only  a  very  small  amount  of  trim¬ 
ming  being  required. 


capacity  2.000  tons  per  day)  are  to  be  com¬ 
pleted  this  year. 

Nearing  completion  are  plants  for 
Irving  Refining  Ltd.  at  St.  Johns  in  New 
Brunswick  (28  tons  per  day)  and  for  SNIA 
Viscosa  at  Pavia  in  Italy  (127  tons  per  day). 
In  Japan  a  14  tons  per  day  plant  is  being 
built  for  Toa  Nenyro  Kogyo  Company  Ltd. 
at  Wakayama.  Although  this  is  only  the 
second  sulphur  recovery  plant  in  Japan — the 
first  being  a  20  tonnes  p>er  day  plant  com¬ 
pleted  in  1958  by  the  Girdler  Company  at  the 
Tokuyama  refinery  of  the  Idemitsu  Kosan 
Company  Ltd. — the  growth  in  supply  from 
this  source  of  sulphur  is  likely  to  be  regarded 
with  displeasure  by  the  producers  of  brimstone 
from  native  ores,  many  of  whom  find  it 
difficult  to  operate  at  a  profit  even  with  the 
existing  protection  of  the  market.  In  the  U.S.A. 
a  plant  is  planned  for  the  Stauffer  Chemical 
Company  at  Delaware  City. 
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current  events 


Freeport’s  Interest  in  Gouldings’  Acid  Plant 

Locale  for  an  interesting  new  experiment 
in  the  sulphur  industry  is  Eire.  W.  and  H.  M. 
Gouldings  Ltd.,  fertilizer  and  sulphuric  acid 
manufacturers,  of  Dublin,  have  recently 
announced  that  they  have  reached  an  agreement 
under  which  the  company  will  be  associated 
with  the  Sulphur  Export  Corporation  (Sulexco) 
of  the  U.S.A.  for  the  purpose  of  sulphuric  acid 
production  in  the  Republic  of  Eire.  Two  of  the 
owners  of  Sulexco,  Freeport  Sulphur  and  Texas 
Gulf  Sulphur,  will  co-operate. 

A  new  company,  Sulphac,  in  whom 
Goulding  will  hold  the  major  stockholding,  is 
to  be  set  up.  which  will  own  and  operate  the 
two  70,000  tons  a  year  Goulding  plants  at 
Cork  and  Dublin.  The  plant  at  Marina,  Cork, 
came  into  production  last  month  (August).  The 
plant  at  East  Wall,  Dublin,  which  Gouldings 
announced  that  they  were  to  build  in  May  to 
supplement  that  at  Cork,  is  scheduled  to  be 
completed  in  a  further  12  months.  It  is  being 
built  by  Simon-Carves  Ltd.,  who  also  built  the 
$1  million  sulphur-burning  contact-type  unit 
at  Cork. 

Facilities  at  Cork  at  present  include  plants 
for  production  of  200,000  tons  a  year  of  super¬ 
phosphates  and  compound  fertilizers.  These 
units  are  expected  to  be  in  full  production  by 
the  end  of  this  year.  Most  of  the  acid  will  be 
used  by  the  Goulding  group  companies  for 
fertilizer  production.  With  the  large-scale  units 


for  production  of  sulphuric  acid.  Goulding  plan 
to  reorganise  their  acid-manufacturing  facilitie: 
so  that  in  due  course  certain  of  their  smaller 
acid  plants  will  be  taken  out  of  production. 

This  tie-up  of  major  U.S.  Frasch  sulphu 
produces  with  an  acid  manufacturing  company 
is  similar  to  that  arranged  last  year  with  Cie 
Bordelaise  of  France,  who  are  replacing  an  ol 
pyrites  plant  by  a  new  brimstone  acid  installa 
tion  with  financial  assistance  from  Sulexco. 
Similar  agreements  have  been  made  by  the 
Cyprus  Mines  Company  recently  in  thei 
tie-up  with  Albatros  Superfosfaat  Fabrieken, 
who  are  now  constructing  a  new  pyrites  acid 
plant  at  Pernis. 

Under  such  associations  as  the  above,  the 
acid  manufacturer  receives  financial  assistance 
in  building  his  plant,  while  the  sulphur  o 
pyrites  prtxiucer  secures  long-term  assured 
outlets  for  their  production.  These  agreements 
have  resulted  from  the  intensive  competitio 
between  would-be  sulphur  suppliers. 

Apart  from  the  above,  such  arrangements 
should  assist  in  securing  stability  in  sulphur 
prices,  which  has  been  notably  lacking  in  thj 
last  two  vears. 


m 


M 


UNITED  STATES 

Sulphuric  Acid  and  Sulphur  Recovery  Plant 
at  Hawaiian  Oil  Refinery 

Now  well  on  the  way  to  completion  is  thd 
Central  Pacific’s  first  modern  oil  refinery  which 
is  at  Barber’s  Point.  20  miles  west  of  Honolulu. 
Hawaii.  Builders  of  the  plant  are  Standard  Oi 
Company  of  California,  Western  Operations. 
Inc.,  who  hope  to  have  the  first  unit  on  stream 
in  November;  final  completion  date  is  mid 
1962. 
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Standard  Oil’s  Hawaiian 
Refinery.  The  crude  still  is 
in  the  foreground  and  thJ 
fluid  catalytic  cracking  unit 
in  the  background 
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The  32.(X)()-barrel-a-day  plant  will  repre- 
ent  a  total  investment  of  S65  million  and 
pRxluee  a  wide  range  of  prcxlucts.  General 
construction  is  the  joint  work  of  Bechtel 
orporation  and  Hawaiian  Dredging  and  Con¬ 
struction  Company  Limited  of  Honolulu,  while 
Standard  Oil  have  designed  and  engineered  all 
rocess  units. 


Construction  is  being  undertaken  in  two 
phases.  In  the  first  phase,  which  will  be  com- 
Itleted  this  year,  the  crude  oil  distillation  unit 
\ill  come  on  stream.  Phase  two  will  include 
construction  of  a  13.()(M)-barrel-a-day  fluid 
atalytic  cracking  unit,  a  3,8(K)-barrel-a-day 
Ikylation  unit,  a  l.35()-barrel-a-day  isomeriza¬ 
tion  unit,  a  3,4()()-barrcl-a-day  hydrogenation 
unit,  a  CO  boiler  dust  precipitator  and  sulphur 
ecovery  installation.  Construction  has  already 
begun  on  some  of  this  equipment  while  other 
units  are  still  in  the  design  stage  with  instal- 
ition  scheduled  to  begin  at  the  end  of  this 
vear. 

The  alkylation  plant  will  be  based  on 
ulphuric  acid  and  consume  up  to  70  tons  acid 
Ser  day.  The  sulphur  recovery  plant  will  be 
a  2()-ton-a-day  unit  and  will  use  the  modified 
laus  process.  In  addition  to  the  above, 
tandard  Oil  are  also  considering  the  instal¬ 
lation  of  a  sulphuric  acid  plant  to  convert  the 
jiydrogen  sulphide  and  sulphur  to  acid  to 
upply  the  alkylation  plant  and  other  acid 
requirements. 

The  refinery’s  primary  feedstocks  will  be 
umatran  and  Arabian  crudes.  There  is  a 
possibility  that  at  a  later  date  Alaskan  crude 
may  be  used. 

CUBA 

Fertilizer  and  Sulphuric  Acid  Plant  Activities 

Fertilizer  plants  seem  to  be  the  least 
ffected  by  the  nationalisation  measures  of 
l.S.  industrial  properties.  Since  Cuba  is  an 
agricultural  country  and  fertilizers  its  “  life- 
lood,”  it  is  apparent  that  the  present  regime 
s  endeavouring  to  maintain  fertilizer  pro¬ 
duction.  Thus  Productora  de  Superfosfatos. 
f.A.,  a  subsidiary  of  American  Agricultural 
hemical  Company,  reports  that  there  has  been 
no  intervention  in  its  plants  and  these  are  still 
operating.  Armour  and  Company,  however, 
eports  that  its  $500,000  fertilizer  plant  at 
Mantanzas  has  been  seized  by  Cuban  Militia¬ 
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men.  A  relatively  small  plant,  it  mixes  Florida 
phosphates  with  nitrogenous  materials  and  is 
not  a  producing  unit. 

Nothing  further  has  been  heard  regarding 
the  pre-Castro  project,  the  3(X)-ton-a-day  sul¬ 
phuric  acid  plant  at  Santa  Lucia,  in  Pinar  del 
Rio,  Cuba’s  western-most  province.  In  April 
of  this  year,  work  was  suspended  on  the  plant 
which  is  a  Cuban-French  venture  and  is  being 
built  by  Krebs  &  Cie.  of  Paris.  At  the  time  the 
project  was  ab<mt  40/,  completed.  Delay  was 
stated  to  be  due  partly  to  questions  of  raw 
material  supply,  operating  problems  and  diffi¬ 
culties  in  determining  markets — mainly  for 
sulphuric  acid.  The  basic  raw  material  was  to 
be  iron  pyrites,  and  the  project  included 
an  associated  plant  where  lead,  copper,  silver 
and  gold  were  to  be  recovered  from  residues. 
Dr.  Castro  indicated  on  24th  February  that  his 
Government  was  planning  a  S3(X)  million 
industrialisation  programme,  of  which  $33 
million  was  allocated  to  chemicals  and  $76 
million  to  the  metallurgical  industry.  Having 
regard  to  the  still  unsettled  state  of  Cuba,  how¬ 
ever,  it  seems  that  this  sulphuric  acid  project 
has  remained  at  a  standstill. 

The  main  .setback  to  the  emergence  of  Cuba 
as  a  sizeable  consumer  of  sulphur  was  the 
closure  by  the  Freeport  Sulphur  Company  of  its 
Moa  Bay  nickel  ore  concentration  plant  last 
April  as  it  could  not  operate  profitably  in  the 
face  of  a  25%  tax  on  the  gross  value  of  the 
product.  Expenditure  on  the  plant  to  date  totals 
$61.5  million,  representing  82%  of  the  total 
expected  outlay.  Also  idle  as  a  result  of  the 
closure  is  the  company’s  refinery  at  Port  Nickel, 
La.,  which  was  to  have  handled  the  concen¬ 
trate. 

Cuban  President  Sr.  Dorticos  has  stated 
that  his  Government  would  “  intervene  ”  at  the 
Moa  Bay  plant.  Freeport  have  not  received 
official  notice  of  this  action,  but  the  company 
is  preparing  to  do  whatever  it  can  under  Cuban 
and  international  law  to  protect  its  rights. 

“  Intervention  ”  usually  means  the  start 
of  “  take-over.”  but  can  mean  that  a  tem¬ 
porary  step  only  is  taken.  In  the  case  of  Free¬ 
port’s  plant  this  may  well  be  the  case  as  the 
Cubans  do  not  have  sufficient  know-how  to 
run  the  plant.  On  the  other  hand,  Cuba  has 
a  commercial  pact  with  Poland  covering  the 
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sale  of  nickel  and  it  is  believed  that  in  Poland 
there  may  be  the  specialised  facilities  for  hand¬ 
ling  the  slurry  from  Moa  Bay.  Dr.  Castro 
having  recently  promised  to  supply  nickel  and 
cobalt  to  Communist  China  may  well  adopt 
this  course  and  cause  the  plant  to  resume 
operations.  If  so  Cuba  will  be  in  the  market 
for  up  to  160.000  tons  p.a.  brimstone. 

COLOMBIA 

Superphosphate  Plant  for  QUIN 

Double  and  triple  superphosphates  will  be 
produced  by  Compania  Ouimica  Industrial 
S.A.  (QUIN)  of  Cali.  Colombia,  who  are  to 
build  a  plant  on  the  left  bank  of  the  Magdalena 
River,  near  Puerto  Berrio.  Cost  of  the  plant 
equipment  for  the  operation  will  be  about  S3 
million;  it  will  be  purchased  from  the  U.S.A. 

Frontino  Gold  Mines  Ltd.,  a  subsidiary  of 
the  South  American  Gold  and  Platinum  Co.  of 
New  York,  has  contracted  to  sell  OUIN 
annually  40.000  tons  of  pyrites,  by-product 
from  gold  mining  operations  in  Antiognia, 
Colombia.  The  pyrites  will  be  used  to  produce 
the  sulphuric  acid  for  requirements  of  the 
company’s  superphosphates’  manufacture. 

Hitherto  Colombia’s  sulphur  needs  have 
been  met  almost  exclusively  by  Cia.  Azufrera 
Purace  S.A.  who  produce  annually  about  8,500 
tons  of  sulphur  by  refining  native  sulphur  ores. 

URUGUAY 

Sulphur  Recovery  Plant  for  A.N.CJ^.P. 

Bids  are  now  being  received  for  the  instal¬ 
lation  of  a  sulphur  recovery  plant  for  adminis- 
tracion  Nacional  de  Combustibles  Alcohol  y 
Portland  (A.N.C.A.P.)  Montevideo,  Uruguay, 
at  their  refinery  at  La  Teja. 

The  acid  gas  produced  at  the  refinery  is 
defined  as  follows: — 

Quantity  .  350kg  hr.  (772  lb./ hr.) 

Temperature  ...  46  C  (115  F) 

Pressure  .  lb  cm-  (15  p.s.i.g.) 

Molecular  weight  ...  33.3 

The  composition  of  the  gas  is  95-99%  H  S, 
1-5%  C.H,;  and  C.H,.  1-5%  HA  The  gas  is 
obtained  by  diethanolamine  scrubbing. 

A.N.C.A.P.  intend  to  recover  the  sulphur 
using  a  modified  Claus  process.  For  various 
reasons,  it  is  desired  to  use  a  single-stage 
recovery  process  and  one  single  catalytic  stage. 
The  final  end  product  should  be  liquid  sulphur 


and.  therefore,  the  project  will  include 


separate  heated  storage  unit,  having  a  capacitjf 
capable  of  holding  three  days’  production  of 
sulphur,  and  a  pumping  section  suitable  for 
transferring  liquid  sulphur  to  road  tankers.  ThiB 
design  capacity  of  the  plant  is  expected  to  be 
10  t.p.d. 

NETHERLANDS  | 

Projected  Manufacture  of  Organic 
Sulphur  Compounds 

In  the  process  of  acquiring  a  substantia^ 
interest  in  a  Netherlands  chemical  producer 
are  Pennsalt  Chemicals  Corporation  of  Phila¬ 
delphia.  U.S.A..  whose  production  rangiJ 
includes  tertiary  dodecylmercaptan  and  other 
organic  sulphur  compounds.  The  Dutch  com¬ 
pany  concerned  are  N.V.  Fabriek  vaiJ 
Chemische  Producten  at  Vondelingenplaat; 
near  Rotterdam,  who  manufacture  aniline  dyes 
for  textiles,  leather  and  paper  industries,  pesti* 
cides.  plastics  film  and  various  other  products^ 
Pennsalt’s  plans  call  initially  for  a  S2  million 
programme  at  the  Dutch  plant,  including 
immediate  construction  of  a  plant  to  mak]| 
tertiary  dodecylmercaptan  and  other  organic 
sulphur  compounds  for  use  by  Europe’s  grow¬ 
ing  synthetic  rubber  industry.  An  important 
rubber  accelerator  is  2-mercaptobenzo-thiazole 
Captax  which  is  produced  by  heating  thio- 
carbanilide  f^vm-diphenyl-thiourea)  with  car|| 
bon  disulphide  and  sulphur. 


POLAND 

New  Sulphur  Refining  Process 

Development  of  a  new  sulphur  refining 
process  is  announced  in  Poland  which  is  saicL 
to  be  superior  to  the  flotation  method.  Referrecr 
to  as  battery  extraction,  the  process  is  based 
on  the  use  of  a  special  solvent  permeating 
through  layers  of  sulphur.  The  main  advanlagiff 
over  flotation  and  filtration  is  said  to  be  the 
higher  recovery — 95%  to  98%  sulphur  recovery 
— as  against  72%  by  the  old  method.  It  i|ta 
understood  that  the  process  has  been  proven^ 
and  is  in  use  at  the  Tarnobrzeg  .sulphur 
deposits. 

The  process  is  said  to  be  far  cheaper  than* 
flotation,  while  there  is  also  a  considerable 
saving  incurred  in  crushing  since  there  isj 
no  need  for  a  finely-ground  starting  material!^ 
As  a  result  costs  of  extracting  sulphur  from 


Tarnobrzeg  deposits  will  be  cut  by  25%.  As 
^vorking  installations  will  also  cost  only  half 
as  much  as  normally,  Poland  will  be  able  to 
supply  her  own  plant  and  will  not,  as  had  been 
ppected,  have  recourse  to  import  plant  for  the 
cheme  from  abroad. 

At  Tarnobrzeg  a  large  works  is  to  be 
opened  during  this  year  which  will  produce 
nitially  some  100,000  tonnes  of  sulphuric  acid, 
the  same  amount  of  sulphur  and  200,000  tonnes 
^f  superphosphate  annually.  Output  will  be  in- 
reased  over  a  pericxi  of  years,  to  reach  500,000 
tonnes  of  sulphuric  acid,  1,(K)0,(X)0  tonnes  of 
sulphur  and  800.000  tonnes  of  superphosphates 
^nnually  by  1970. 

The  Tarnobrzeg  sulphur  deposit  amounts 
to  some  81  million  tons  and  represents  one  of 
|hc  largest  sulphur  ore  reserves  in  the  world. 
The  thickness  of  the  sulphur  deposit  is  6.5  to  10 
metres.  The  deposit,  however,  is  permeated  by 

»vater  from  which  H^S  must  be  extracted  before 
he  water  can  be  returned  to  the  nearby  river.* 
Sulphuric  acid  production  in  Poland  is 

(trowing.  During  the  first  half  of  the  current 
jear  some  3I9,(XX)  tonnes  of  sulphuric  acid 
(100  /)  was  prcxiuced.  as  against  only  299,1(K) 
tonnes  over  the  corresponding  period  of  last 
^ear.  This  represents  an  increase  of  6.7%. 

YUGOSLAVIA 

Superphosphate  Works  at  Prahovo 

Construction  of  the  first  stage  of  the 
^75.000  tons  a  year  superphosphate  plant  at 
^rahovo,  Yugoslavia,  is  nearly  complete.  This 
plant,  the  world's  largest,  is  being  built  by 
ntreprise  R.  J.  Moritz,  Chatou,  France  (not 
loritz  Chemical  Engineering  Company  as  was 
stated  in  Sulphur  27.  The  latter  company  is 
Jlhe  British  subsidiary  of  the  parent  company 
hoted  above).  Final  engineering  is  being  carried 
"but  of  the  installation  of  three  B.G.  phosphate 
grinding  mills,  having  an  output  of  approxi¬ 
mately  12  tons  an  hour  each,  two  continuous 
superphosphate  dens  each  with  an  output  of 
25  tons  an  hour,  and  to  the  large  fertilizer 
;)lant  to  produce  complete  granular  fertilizer, 
loritz’s  chief  engineer  has  arrived  for  the 
commencement  of  starting-up  operations  which 
^re  expected  to  take  place  in  early  October. 
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The  second  stage  of  the  works  will  not  be 
completed  until  the  beginning  of  next  year. 
Present  superphosphate  production  in  Yugo¬ 
slavia  is  about  I30,(XX)  tons  but  the  country’s 
estimated  requirements  for  1965  are  1.2  million 
tons. 


Included  in  the  Prahovo  plant  is  a  230,()(X) 
tons  a  year  sulphuric  acid  plant  which  will  be 
associated  with  the  large  copper  smelter  53 
miles  away  at  Bor.  Current  production  of 
sulphuric  acid  in  Yugoslavia  is  estimated  at 
14(),(XK)  tons  but  is  expected  to  reach  490,000 
tons  a  year  when  the  Bor  and  Kosovska- 
Mitrovica  sulphuric  acid  plants  are  in  opera¬ 
tion. 


CHINA 

Sulphuric  Acid  Developments 

A  number  of  small  sulphuric  acid  plants 
are  thought  to  have  been  completed  last  year 
and  one  major  installation  came  on  stream  at 
Sining  in  the  province  of  Chinghai,  where  a 
second  plant  is  now  under  construction. 
Sulphuric  acid  is  among  the  products  to  be 
made  at  the  Taiyuan  Chemical  Works  in 
Shansi,  which  went  into  partial  operation  in 
1959.  At  both  the  original  fertilizer  works  in 
China,  which  are  at  Dairen  in  Liaothung  and 
at  Nanking  in  Kiangsu,  sulphuric  acid  capacity 
is  said  to  have  been  enlarged,  and  a  further 
plant  is  thought  to  be  under  construction  at 
Nanking.  The  first  phase  of  construction  work 
is  nearing  completion  at  the  chemical  works  at 
Szechwan  in  the  province  of  that  name.  Its 
annual  capacity  is  to  be  240,000  tonnes  of 
sulphuric  acid,  almost  all  of  which  will  be  used 
for  making  some  290,000  tonnes  of  ammonium 
sulphate:  and  55.(X)0  tonnes  of  ammonium 
nitrate  is  to  be  produced  also.  In  the  Harbin 
region  of  Sungkiang  in  Manchuria  a  new 
fertilizer  works  incorporating  a  sulphuric  acid 
plant  is  reported  to  be  under  construction.  The 
rapidity  with  which  Chinese  sulphuric  acid 
production  is  claimed  to  be  expanding  is 
apparent  from  the  consideration  that  in  1952 
the  total  output  of  sulphuric  acid  amounted  to 
only  190.000  tonnes.  In  1957  the  official  pro¬ 
duction  figure  was  611,000  tonnes,  and  that  for 
1960  is  expected  to  exceed  one  million  tonnes. 


(33) 


COMPANY  REPORTS 


Competition  from  U.S.  and  Mexican  Sulphur  Producers 
has  not  affected  Lacq  Market. 


“  Sales  of  gas  and  associated  products  and  sales  of  sulphur  have  been  satisfactory.  Investments  in  I.ac 
last  year  reached  their  highest  level.  These  will  decrease  in  i960  when  production  will  be  increased.  The\ 
will  ease  during  the  course  of  next  year  when  exploitation  will  have  reached  maximum  production.  To  do 
this  we  have  no  need  of  a  new  long-term  loan,  and  it  will  be  only  necessary  in  1960  to  have  a  loan  such 
that  our  debt  will  be  under  80  millards  francs  limit  fixed  by  the  Extraordinary  General  Assembly  o> 
20  November  7958  ...  If  we  have  no  unexpected  reverses  we  hope  to  distribute  a  dividend  in  1961." 


M.  Andre  Blanchard 
President 

Societe  Nationale  de  Petroles  d’Aquitaine,  Paris 


SULPHUR  activities  at  Lacq  of  Societc  Nationale 
Pptrnlps  H’Annifainp  M  P  A  ^  in  10^0 


205,000  tonnes  for  export,  making  a  total  of  386,! 


Petroles  d’Aquitaine  (S.N.P.A.)  in  1959  reached 
an  important  stage.  Loading  installations  for  vessels 
have  been  in  service  since  October  last.  These  facilities, 
which  are  capable  of  handling  1,000  tonnes  an  hour, 
allow  S.N.P.A.  in  most  instances  t''  load  between  two 
tides.  Between  Lacq  and  Bayonne,  trains  with  special 
wagons  are  employed  which  can  be  charged  and  dis¬ 
charged  extremely  rapidly  with  consequent  reduction  in 
the  price  of  transporting  the  product.  In  the  course 
of  the  third  quarter  of  1959,  the  Bayonne  installation 
received  68  trains  representing  75,000  tonnes  of 
sulphur  and  loaded  54,000  tonnes  into  38  vessels. 
Production  of  sulphur  totalled  426,400  tonnes  in  1959 
compared  with  128,400  tons  in  1958.  Sales  were  made 
as  follows;  181,500  tonnes  for  the  French  market. 


Markets 


The  French  market  for  elemental  sulphur  ha 
risen  to  about  300,000  tonnes  a  year.  S.N.P.A.  hav 
wanted  to  enter  this  market  and  the  export  market  as 
well.  To  this  end,  they  delivered  in  1959  sulphur  in 
almost  all  the  countries  of  Western  Europe.  Th 
competition  which  Lacq  have  had  to  deal  with  frori 
American  and  Mexican  producers  has  not  affected  the 
tenor  of  the  market  to  the  extent  which  might  at  first 
have  been  feared  and  has  shown  itself  since  th 
beginning  of  sulphur  sales  in  the  form  of  a  sligh 
decline  in  sulphur  prices. 


The  Lacq  deposit  showing 
production  wells  (black) 
and  wells  being  drilled  ^ 
(circle)  at  December  1959 


I 


I 


Sulphur  production  at  Lacq 

(million  of  tonnes) 


Night  view  of  the  third  sulphur  production  unit  at  Lacq,  showing  the  amine  desulphurisation  units 
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The  year  1959  was  marked  by  a  noticeable  in¬ 
crease  in  world  consumption  of  sulphur.  This  growth 
was  5  for  all  forms  of  sulphur  marketed  and 
comprises  pyrites  and  other  sulphur-bearing  ores.  It 
reached  12  for  elemental  sulphur  which  is  the  form 
in  which  sulphur  is  produced  at  Lacq. 


Research 

In  1959  considerable  technical  progress  was  made. 
In  particular,  with  regard  to  the  state  of  the  piping  of 
the  wells,  piping  has  been  withdrawn  after  being  in 
position  in  the  wells  for  a  relatively  long  production 
period  and  examined,  and  from  the  success  of  the 


work  begun  in  February  1958  on  the  wells  of  Lacq 
120,  it  is  now  known  that  it  is  possible  to  equip  certain 
wells  with  cast-iron  piping  rather  than  with  piping  of 
special  steel,  which  was  originally  used  to  overcome 
corrosion  problems.  The  new  piping  appears  to  have 
adequate  resistance  to  corrosion.  However,  the  piping 
carrying  natural  gas  under  pressure  has  not  shown 
any  particular  corrosion.  Also  developed  by  research 
at  Lacq  has  been  a  process  for  manufacture  of  methyl- 
mercaptan. 

Steps  are  being  taken  to  further  reduce  the  already 
low  level  of  atmospheric  pollution  with  the  Lacq  area. 

American  and  European  producers  and  the 
majority  of  the  pyrites  producers  have  decided  to 
unite  their  efforts  to  undertake  scientific  research, 
technical  and  economic,  with  a  view  to  finding  new 
uses  for  sulphur.  There  has  been  formed,  therefore, 
an  international  organisation.  The  Sulphur  Institute. 
S.N.P.A.  are  founder-members  of  this  organisation  and 
propose  to  contribute  actively  to  its  work. 

Stocks  and  Sales  Polic)r 

S.N.P.A.  decided  to  adopt  a  policy  of  holding 
reasonable  stocks  which  will  be  followed  in  1960  and 
1961  to  lead  up  to  a  level  which  will  give  to  their 
customers  the  security  to  which  they  have  a  right,  and 
to  S.N.P.A.  the  necessary  versatility  in  their  deliveries 
and  charterings. 
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The  company  have  continued  to  practice  a  policy 
of  c.i.f.  sales,  French  and  foreign  ports  or  ex-works, 
for  metropolitan  territory  each  time  that  transport  by 
rail  has  the  greater  advantage.  In  consequence 
S.N.P.A.  chartered  in  1959,  88  vessels  for  home 
destinations  and  North  Africa,  and  152  vessels  for 
foreign  destinations. 

Pure  Gas 

Sales  of  gas  in  1959  totalled  1,062  million  cubic 
metres.  The  remainder  of  the  production  —  some  290 
million  cubic  metres — has  been  retained  in  underground 
storage  at  Lussagnet. 

Finances 

In  1959,  Lacq  had  a  net  profit  of  Frs.159  million. 
The  sum  of  Frs. 2,021  million  has  been  put  aside  for 
reserves,  and  for  further  exploitation  Frs.  1,862  million. 
Amortization  for  the  year  has  risen  to  Frs. 8, 196 
million.  Total  sales  in  1959  amounted  to  Frs.  17,844 
million. 

Agents  for  Lacq  Sulphur 

Grant  exclusive  concessions  in  the  United  Kingdom 
as  stockists  and  grinders  for  Lacq  sulphur  by 
Socicte  Nationale  des  Petroles  d’Aquitaine,  are  K. 
W.  Chemicals  Limited,  55  High  Holborn,  London, 
W.C.l.  K.  W.  Chemicals  have  concluded  partnership 
agreements  for  these  concessions  with  Wm.  Blythe  and 
Company  Limited  of  Accrington,  Lancs. 


Sulphur  burners  and  condensers  at  Lacq  ^ 


Montecatini's  Production  of  Raw  Sulphur 
Decreased  in  1959 


“  Italian  production  ( once  conspicuous  even  in  com 
about  161,000  metric  tons  in  1958  to  121,000  metric 
illustrate  the  Italian  sulphur  mining  problem.” 


According  to  available  figures,  Societa 
Montecatini  note  in  their  annual  report  for  1959, 
world  production  of  raw  sulphur  just  touched  8.6 
million  tonnes  last  year.  Italian  production  diminished 
further,  from  about  161,000  tonnes  in  1958  to  121,000 
tonnes  in  1959,  illustrating  the  Italian  sulphur  mining 
problem.  Montecatini’s  own  production  of  raw  sulphur 
was  reduced  to  33,844  tonnes  and  will  decrease 
further  in  the  future.  The  problem  facing  the  company 
is  the  redeployment  of  the  labour  force  at  present 
employed  in  the  sulphur  sector.  Another  factor  to 
which  Montecatini  draw  attention  is  the  utilisation  of 
large  quantities  of  sulphur,  especially  in  Sicily,  arising 
in  connection  with  oil  refining  from  sour  crude  and 
which  will  of  necessity  be  placed  on  the  market. 
Pyrites 

The  group’s  production  of  pyrites,  including 
cupreous  pyrites  from  Boccheggiano,  Fenice  Capanne 
and  Libiola,  was  maintained  during  1959  at  the  very- 
high  level  of  the  previous  year — about  1,365,000 


parison  with  world  production)  diminished  further,  from 
tons  in  1959.  These  figures  require  no  comment  to 

Carlo  Faina 
Chairman 

Montecatini  Societa  Generate  per  I’lndustria  Mineraria 
e  Chimica  Anonima. 

Pyrites  production  is  to  be  exploited  to  the  full  by 
Montecatini  and  to  this  end,  the  company  plan  to 
improve  the  equipment  at  the  Maremma  mines.  Once 
the  sulphur  has  been  recovered  the  pyrites  residue  is 
an  asset  to  Italy’s  iron  industry.  The  company  is 
pursuing  active  research  on  pyrites,  especially  at 
Maremma  with  particular  emphasis  on  modern 
techniques. 

Sulphuric  Acid 

In  1959  Italian  production  of  100  %  sulphuric  acid 
amounted  to  about  2  million  tonnes  —  a  slight  increase 
over  1958.  Of  this  total  Montecatini’s  sulphuric  acid 
plants  contributed  1,116,000  tonnes.  The  greater  pro¬ 
portion  of  the  company’s  output  was  used  captively 
in  the  manufacture  of  a  wide  range  of  products 
including  chemicals,  plastics,  titanium  dioxide  and 
other  pigments  and  nitrogenous  and 
fertilizers,  the  last  named  accounting  for  the  largest 


tonnes.  Total  Italian  production  was  1,522,000  tonnes.  proportion  of  acid  consumption. 
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L.  10,847,738,689  for  1958,  after  providing  for  all 
charges  including  L.  14,500  million  for  depreciation  of 
fixed  assets  as  compared  with  L.  13,000  million  the 
preceding  year.  Investments  increased  over  the  preced¬ 
ing  year  by  L.5, 146,874,231  as  a  result  of  the  year’s 
activities  and  now  total  L. 54, 567,02 1,207.  Receipts 
from  sales  rose  by  L. 12,855,842,328  or  8.7%  to 
L.  159,477,222,696.  Export  sales  rose  by  an  aggregate 
increase  of  10  .  to  L. 29,082, 360,174. 


Increased  Production  and  Sales 


reported  by  Duval  Sulphur 


Phosphates 

Superphosphate  equipment,  especially  for  granu- 
and  high-grade  superphosphate,  is  being  fully 
maintained.  Production  of  phosphate  fertilizers  was 
1,115,000  tonnes  in  1959  as  against  1,143,000  tonnes 
1958. 


Finances 

At  the  year  end  (31  December  1959),  Monte- 
catini  had  a  net  profit  of  L.  12,4 12, 199,497  as  against 


Duval  Sulphur  and  Potash 
sulphur  storage  facilities 
Orchard  Dome 


"Total  production  of  sulphur  for  the  year  exceeded  production  in  1958.”  .  .  .  “Sulphur  sales  volume 
up  substantially  in  1959.  The  increase  resulted  in  part  from  expanded  industrial  activity  and  in  part 
from  development  of  additiznal  sales  outlets.  The  market  continues  to  be  highly  competitive.” 

W.  P.  Morris 
President 

Duval  Sulphur  &  Potash  Co. 


Production  of  sulphur  at  Orchard  Dome  of 
Duval  Sulphur  and  Potash  Co.  in  1959 
\increased  over  production  during  the  preceding  year.* 
Sulphur  sales  volume  was  up  substantially  also  in 
1959.  This  is  announced  by  the  president  of  the 
company,  Mr.  W.  P.  Morris,  in  his  annual  report 
1959. 

At  the  company’s  sulphur  deposits  at  Orchard 
Dome,  Fort  Bend  County,  Texas,  production 
operations  have  been  extended  into  an  area  in  which 
occurs  at  greater  depths  than  that  mined 
hitherto  by  the  Frasch  hot  water  process.  Superheated 
water  was  introduced  into  wells  in  this  area  in  January 
1959  and  first  production  from  the  area  was  realised 
isome  two  months  later.  To  date,  the  rate  of  production 
from  this  deep  deposit  has  been  satisfactory. 

Further  refinements  in  production  techniques,  the 
installation  of  automatic  control  instruments  on 
and  continuation  of  a  plant-wide  programme 
of  efficient,  economical  operation  resulted  in  a  reduc¬ 
tion  of  total  cost  of  production  in  1959.  Per  ton  costs 
were  further  reduced  as  the  result  of  the  increase  in 


The  increase  in  sales  volume  resulted  in  part 
from  expanded  industrial  activity  and  in  part  from 
development  of  additional  sales  outlets  in  markets 
which,  Mr.  Morris  obsers’es,  continues  to  be  highly 
competitive. 

In  spite  of  a  slight  decrease  in  average  unit  price, 
sulphur  revenues  increased  substantially  in  1959  as 
a  result  of  improved  tonnage  sales  in  both  domestic 
and  export  markets.  Gross  revenues,  which  include 
the  company’s  large-scale  potash  business,  at 
$19,055,268  in  1959,  were  up  $6,424,618  from  1958; 
income  for  the  year  before  Federal  and  State  income 
taxes  was  $3,019,263,  an  increase  of  $484,644  from 
1958.  Net  income,  after  provision  for  taxes,  was 
$2,348,576,  equivalent  to  $1.81  per  share  of  capital 
stock  outstanding  as  against  $2,644,645,  equivalent 
to  $2.03  per  share  in  1958  when  no  Federal  income 
tax  was  accrued. 

The  research  and  development  programme  will 
be  expanded  in  1960,  to  permit  the  company  to 
broaden  its  fields  of  investigation  to  include  additional 
non-metallic  minerals  and  to  hasten  studies  currently 
under  way  in  the  heavy  chemical  area. 


Estimaicd  at  IM.IHM)  ions. 
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STATISTICAL  APPENDIX 


UNITED  STATES 


PRODLCTION 

STOCKS 

EXPORTS 

IMPORTS* 

1956 

Frusch 

6,427.229 

Recovered 

480,980 

Frusch 

3,936.450 

Recuv  ered 

119,446 

1,651,597 

203,044  * 

1957 

5,491,210 

519.078 

4,422,548 

157,075 

1,561.093 

484,680 

1958 

4,644,812 

619.594 

4,442,066 

177,271 

1,575,071 

565,690 

1959 

4.553,634 

650,763 

3,809,708 

140.246 

1,611,908 

612,474 

1959  1 

May 

389.212 

56,%4 

4,155,945 

166,350 

148,526 

63,281 

June 

346.887 

58.679 

4,078.807 

162,911 

125.337 

91,659 

July 

318,192 

53,543 

4,008,018 

1 59.944 

170,6% 

59,926 

August 

368.561 

54,169 

3,875,792 

1.%.342 

178,010 

49.928  , 

September 

399,157 

52,050 

3,814.932 

1.M.211 

146,486 

68,825  1 

October 

483.086 

49.950 

3.899,128 

145.185 

1 25,474 

29.091 

November 

408,481 

51,623 

3,833,537 

142.157 

141,442 

31,415 

December 

411,531 

59,455 

3.809,708 

140.246 

160,558 

31,461 

1960 

January 

388.630 

54.907 

3,845,754 

1 33.860 

116,523 

79,294  ' 

February 

366,357 

57.546 

3.811,384 

131.466 

108,158 

37,7tM 

March 

436,530 

62,285 

3,810,348 

123.013 

128.118 

45,633 

April 

469,002 

63.933 

3.765.767 

114.830 

175,212 

72.489 

•  Imports  of  Sulphur  from  Mexico  only: 
Official  Bureau  of  Mines  Data  (lon^  tons  of  2,2401hs.) 


C  ouiitr> 
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196(1 

(  hunue 

Canada  . 

95,445 

125.461 

+  30.016 

N.  Antilles 

5.(KK) 

l..‘i(H) 

-  3.5(H) 

Columbia  . 

108 

— 

-  108 

Venezuela  . 

2.282 

— 

-  2.282 

Peru  . 

1 .309 

3.7(H) 

+  2.391 

Brazil  . 

74.881 

59.123 

-15,758 

United  Kingdom 

120.8(K) 

187.206 

-)  66.406 

Belgium  . 

30.700 

47.084 

4  16,384 

France . 

54.120 

28.610 

-25.510 

West  Germany 

37.940 

40.631 

-f  2.691 

Poland . 

13.240 

9.180 

-  4.060 

Israel  . 

5.(HH) 

5.9(H) 

^  9(H) 

India  . 

56.260 

67.225 

^  l().%5 

Indonesia 

4.7ttO 

1.300 

-  3.4(H) 

New  Zealand . 

28.569 

30.272 

+  1,703 

Algeria  . 

9.(HH) 

— 

-  9,(HH) 

Union  of  South  Africa 

35,100 

23.5(H) 

-11.6(H) 

Cuba  . 

11.893 

19.990 

-t-  8,097 

Uruguay  . 

1.255 

2.880 

+  1.625 

Argentine  . 

9.749 

10.641 

892 

Netherlands  . 

7.tHX) 

43,404 

-(  36,404 

.Switzerland  . 

16.350 

23,470 

4  7.120 

Finland  . 

4.7(H) 

13.864 

4  9.164 

Philippine  Rep. 

848 

1,013 

-  165 

Korean  Rep . 

68 

284 

n  216 

Australia  . 

41.405 

55.088 

4  13.683 

Canary  Islands 

2  9S2 

l.%8 

-  984 

EXPORTS  OR  CRUDE  SULPHUR 
(Tons) 

First  half  years  1959  to  1960 

Cuiinlry 


Ciuatcmula 

Paraguay 

Austria 

Yugoslavia 

Syria 

I  unisia 

Lebanon 

Bahrain 

Saudi  Arabia 

Costa  Rica 

Iran 

Pakistan 

Denmark 

Sweden 

Czechoslovakia 
Honduras 
Dominica 
Nicaragua 
Morocco 
Trinidad 
Tawain 
I  hailand 
Lgypt  ... 
Norway 

TOTAL 


1959 

I960 

( 1 

lunue  ^ 

50 

_ 

_ 

50 

97 

5.‘>9 

4- 

462 

2.(HH) 

4,170 

+ 

2.170 

2.(HH) 

— 

— 

2.(HH)/ 

49 

— 

— 

49  ( 

6.(HH) 

15,750 

+ 

9.750 

1,(HH) 

— 

— 

l.(HH) 

203 

I.S9 

— 

44 

861 

279 

— 

582, 

33 

— 

_ 

33' 

10 

— 

— 

10 

548 

1,490 

+ 

942 

1  .(HH) 

— 

— 

l.(HH) 

2,2(H) 

2.485 

+ 

285 

2.1(H) 

8,(HH) 

+ 

5, 9(H)  ^ 

36 

— 

— 

36 

399 

— 

— 

399 

— 

1.144 

-{ 

1,144 

— 

1,766 

+ 

1,766 

— 

4.050 

+ 

4,05(1 

— 

8,264 

+ 

8,264 

— 

4% 

+ 

4% 

— 

5.060 

5,060 

— 

335 

+ 

335 

689,260 

857,319 

168,059 
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MEXICO 


SULPHUR  PRODUCTION 


1959 


1950 


Pan  Aniericiin 

Sulphur  <'omp;in> 

(iulf  Sulphur 
Corporation 

Pvme\  and 
Texas  Culf 

Nevociucion  Minera 
de  Aiufre  S.A. 

TOTAL 

January 

66.862 

23.(X»4 

I5.(XK) 

1.4(X) 

106.266 

February 

67.184 

24.424 

14.060 

1.422 

107,090 

March 

72.941 

26.620 

15.620 

1.5<X) 

116,681 

April 

63.188 

25.237 

16.(MX) 

1 .5(X) 

105,925 

May 

69,140 

23,093 

I5.2(X) 

1.591 

109,024 

June 

73.166 

25,144 

14.5(H) 

1 .5(X) 

114,310 

July 

87.643 

26.833 

16.(HH) 

1 .5(X) 

131,976 

August 

78.231 

25.270 

I7.(KH) 

l..‘'(X) 

122,001 

September 

72.577 

23.407 

n.txx) 

l.6(X) 

114,584 

October 

83.987 

20.158 

16.480 

1.5<X) 

122,125 

November 

75.669 

20.719 

16.8(X) 

1 .5(X) 

114,688 

December 

75.755 

18.559 

17.(XX) 

1 .5(X) 

112,814 

January 

72.758 

21.127 

1 7.5(X) 

l.5(X) 

112,885* 

February 

68.518 

17,885 

11.750 

l.5(X) 

99,653 

March 

71.242 

18.740 

7.31 2t 

1 .5(X) 

98,794 

April 

58.155 

17.710 

7.235 

1.5(X) 

84,600 

May 

64.538 

19.236 

7.6(X) 

1.5(X) 

92,874 

June 

77.775 

17.659 

7.655 

1.5(K) 

104,589 

July 

94.936 

16.555 

7.5(X) 

1 .5(X) 

120,491 

*  U-xas  (Jull 

Sulphur  teased  operation. 

*  Ineludes  5IH1 

tons  produeed  h\  I'txas 

International  Sulphur  Compun>. 

FRANCE 


EXPORTS  OF  SULPHUR,  1960 


(ountry 

January 

Ki'bruary 

March 

April 

May 

June 

July 

Aiiuust 

Intal 

Algeria 

5,440 

— 

3,180 

2.6(X) 

5.228 

960 

— 

— 

17.408 

b  lAustria  . 

4.168 

619 

3.6(X) 

— 

2.3(X) 

3.8(X) 

3.043 

— 

17330 

'■  Belgium  . 

6.090 

3.725 

999 

3.1XX) 

— 

3.440 

4.762 

— 

22.016 

Denmark  . 

— 

— 

— 

— 

1.176 

— 

— 

1.651 

2.827 

Fgypt  . 

— 

— 

— 

— 

2.(XX) 

— 

— 

— 

2.000 

inland  . 

5,325 

2.588 

I.8(X) 

3.260 

1,168 

4.6tM 

3.495 

— 

22,240 

Fi  Germany  . 

3.(XX) 

3,938 

3.650 

4,3<X) 

2.500 

6.545 

8(X) 

4.792 

29,525 

Netherlands 

5,534 

2.8.M) 

2.(X)7 

2.082 

— 

3.243 

— 

15.716 

Iran . 

l.5(X) 

— 

1.013 

l.(XX) 

1.2(X) 

— 

— 

— 

4,713 

h '  Lebanon  . 

— 

— 

— 

— 

1.734 

— 

— 

— 

1,734 

|,**Morocco  . 

— 

— 

— 

— 

2.(XX) 

— 

2.2(X) 

— 

4,200 

Poland  . 

— 

— 

— 

— 

— 

— 

— 

2(X) 

200 

Portugal  . 

— 

— 

1.800 

1.2(X) 

— 

— 

— 

— 

3,000 

,  s  Norway  . 

— 

2.125 

1.100 

— 

— 

465 

— 

620 

4310 

I'lSatidi  Arabia 

370 

270 

— 

160 

— 

— 

— 

— 

800 

Spain  . 

— 

— 

— 

1.250 

3,475 

4(X) 

3.807 

1,465 

10397 

Sweden  . 

— 

528 

1,664 

4,561 

740 

550 

1,550 

3.355 

12,948 

Switzerland . 

— 

— 

1,140 

3.195 

2.610 

5,750 

9.970 

— 

22,665 

Ill  Funis  . 

2,850 

— 

2.498 

— 

— 

— 

— 

— 

5,348 

'''  United  Kingdom  ... 

9.745 

11,614 

7.082 

12,262 

5,922 

7.520 

11,704 

3.154 

69,003 

Yugoslavia . 

— 

1,515 

— 

— 

1,500 

— 

— 

— 

3,015 

lis 

44.022 

29,772 

31,533 

38,870 

33,553 

37,277 

41,331 

15,237 

271395 
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PRINCIPAL  SULPHUR  IMPORTS  OF  WESTERN  EUROPE  (Average  price  per  ton) 


-SOIRCK 

Beleium* 

l.ux 

Jan. •Apr. 

Kinlund 

Jan. -Apr. 

United 

kingdom 

Jun.-June 

,  Netherlands 

Jan. 'June 

Sweden 

Jan.-!V1a> 

West 

tiermany 

Jan.-!Ma.\ 

Norway 

Jan. -Apr. 

Greece 

Jan.-Apr. 

Denmark 

Jan. -June 

France 

Jan.-IVlay 

1%0  ... 

1959  ... 

19.585 

TIII.M 

31.3(M 

£10.2: 

169,143 

£10.64 

119.888 

£10.57 

41.914 

£9.0K 

32.659 

£9.94 

17.206 

£10.24 

14 

£35,71 

5.506 

£15.96 

1%0  . 

1959  ... 

30.131 

IIO.M 

5.089 

ih.w 

42.737 

£10.02 

30.190 

£10.33 

18.605 

£8.99 

31.325 

£9.14 

1.622 

£9.16 

T  ranee 

1%0  ... 

1959  ... 

10.650 

£9.29 

9.378 

£10.13 

49.152 

£10.54 

22.044 

£10.60 

15.717 

£8.99 

17,182 

i9.9y 

12.767 

19.96 

■l%{)  ... 

1959  ... 

31 

£8.26 

12.166 

£15.78 

19 

£33.83 

Netherlands 
1%0  ... 

1959  ... 

1 .259 
£S.70 
1.511 

£9.511 

TOTAI. 

1%0 

1959  ... 

62.853 

£9.53 

47,510 

£10.07 

18.915 

£9.29 

11.801 

£na 

261.104 

£10.53 

172,102 

£10.54 

57.687 

£9.07 

19,621 

£9.48 

27,505 

£10.75 

19,445 

£11.20 

81,237 

£9.67 

31,605 

£10.03 

1,171 

£10.44 

12,705 

£16.01 

5,536 

£16.07 

1,321 

£13.73 

1,353 

£14.36 

81,410 

£9.59 

100,881* 

£9.22 

•  Includes  Spent  Uxide  estimate  IS.iMKi  ttinnes. 

SL'I  PHIJK  IMPOKIS 

Data  shown  in  this  table  are  oflicial  Trade  Returns  published  b>  each  country.  There  is  a  lack  ol  conformity  in  compilation  and  some 
countries  do  not  differentiate  between  crude  and  refined  sulphur.  Totals  are  as  published  and  are  not  necessarily  sum  of  indisidual  items. 


PRINCIPAL  PYRITES  IMPORTS  (Tons  metric) 


SOI  R(  F 

Denmark 
Jan. 'June 

Heluiiim-I.us 
Jan. -.Apr. 

Krance 

Jan.-Ma.v 

Italy 

.lan.-May 

Netherlands 

Jan.oJune 

United 

Kinudoni 

Jan. •June 

W  est 
(iermany 

Jan. -Slay 

'"''i%o  . 

1959  . 

38,394 

8.783 

'l%0  . 

1959 

1.194 

1.222 

2.379 

1.277 

1 .805 

!%() 

1959  . 

95.804 

39.410 

863 

1%0  . 
1959 

34.053 

28.7% 

19.022 

1960  .  . 

1959  . 

10.686 

6.065 

145.514 

88.313 

Purtuual 

1%0  .. 
1959  . 

65.851 

65.277 

41.434 

59.503 

44.844 

39,776 

. T%0  . 

1959 

220 

11.541 

9.114 

3.042 

1960 

1959  . 

1,340 

'  “‘"l  %0  . 

74.878 

39.167 

19.249 

5.470 

10.931 

246.999 

231.359 

i%o  . 

1959  ... 

6.701 

21.786 

8.130 

1960  ... 

1959  ... 

10.415 

I6.6.'i4 

1%0  ... 
1959  ... 

22.336 

26.380 

50.530 

35.212 

36,332 

80.698 

99.107 

77.384 

50.320 

186.649 

"^mo  ... 

1959  ... 

10,930 

1%0  ... 
1959  ... 

170,853 

132,276 

;  68,200 

1  55,034  1 

204,711 

185,764 

91,212 

53,989 

1  204,435 

1  186,744 

118,496 

98,706 

694,119 

598,757 

I 


I 


^  h. 


I  I 


I 


SULPHUR 


V' 


X/\/\ 


from 


EXICO 


GULF  SULPHUR  CORPORATION 

ARE  NOW  PRODUCING  AND  HAVE  STOCKS  OF  ACID  TREATED  BRIGHT  SULPHUR 


General  Sales  Agents :  Continental  Ore  Corporation,  500  Fifth  Avenue, 

New  York  36,  N.Y. 

General  European  Sales  Agent :  Sulphur,  S.A.,  44  Avenue  de  la  Gare, 

Lausanne,  Switzerland. 

London  Representative :  Mr.  Richard  Collins,  60  St.  James's  Street,  London, 

S.W.I.,  England. 


To  provide  subscribers  with  a  more  comprehensive 
service,  SULPHUR  and  NITROGEN  will  each  be 
published  six  times  in  1961. 


SULPHUR 


Information  on 
Subscription  and 
Advertising  rates  may 
be  obtained  from: 


TM  Nafula*  •*  WarM  lal^ar  laaaftrjr 


THE  PUBLICITY  MANAGER 
THE  BRITISH  SULPHUR  CORPORATION 
FISON  HOUSE 
95  WIGMORE  ST. 

LONDON,  W.l 


TMI  MAOAXINI  OX  WOllO  NITIMIN 


CONSULTANCY  SERVICE 

Comprehensive  marketing  and  technical 
reports  on  particular  aspects  of  the 
sulphur  and  nitrogen  industries  are  under¬ 
taken  by  the  British  Sulphur  Corporation. 

In  association  with  Shipping  Studies 
Limited  (C.F.H.  Cufley,  F.I.C.S.),  detailed 
information  on  the  Freight  Market,  with 
particular  reference  to  the  fertilizer 
industry,  is  also  available. 

For  further  details,  write  to: 

THE  MANAGING  DIRECTOR, 

THE  BRITISH  SULPHUR  CORPORATION, 
FISON  HOUSE, 

95  WIGMORE  STREET, 

LONDON,  W.l. 


JEFFERSON  LAKE 
SULPHUR  COMPANY 

SULPHUR 

PRODUCERS 

99.5  PER  CENT.  PLUS  PURITY 
(FREE  OF  ARSENIC,  SELENIUM  AND  TELLURIUM) 

Alines  and  Plants  Located  at  ; 

Clamens  Doma,  Brazoria  County,  Taxas. 

Long  Point  Doma,  Fort  Band  County,  Toxos. 
Storks  Doma,  Colcosiau  Parish,  Louisiana. 
Mondarson  Fiald  :  Mondarson.  Wyoming. 
Paoca  Rivar  Plant,  British  Columbia,  oparotad  by 
Jaffarson  Loka  Patrochamicols  of  Canada,  Ltd. 

General  Offices  : 

1408  WHITNEY  BUILDING 
NEW  ORLEANS  12,  U.S.A. 
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LONDON  OFFICE:  Portland  house, 

73  BASINGHALL  STREET,  LONDON,  E.C.2. 
Telephone:  METropolitan  8321{2. 


{By  courtesy  of  B.P.  Refinery  (Kent)  Ltd.) 


★  Sulphur  is  recovered  in  the  same  state  of 
purity  as  in  the  molten  state  without  con¬ 
tamination  from  dust  etc.  and  is  in  good 
flaked  form. 


L.  A.  MITCHELL  LIMITED, 

HARVESTER  HOUSE,  37  PETER  STREET,  MANCHESTER,  2. 

Telephone:  BLAckfriars  722418  &  782418. 

*3883 


★  Completely  continuous  in  operation. 


■k  Chilling  of  the  sulphur  into  the  solid  form 
is  independent  of  climatic  conditions. 


I  ^ 


Your  enquiries  are  also  invited  for  Mitchell 
corrosion  resisting  pumps  for  pumping  acids  and 
corrosive  chemical  liquids-  fluid  agitators  formixing 
or  blending  oils,  petroleum,  chemicals  or  for  pre¬ 
vention  of  sludge  settlement  in  floating  roof  tanks. 


★  There  is  no  labour  involved  apart  from  a 
little  supervision  and  no  cost  for  breaking 
of  the  sulphur  from  chilling  bays. 


★  The  sulphur  is  recovered  in  a  form  easily 
transferred  into  railway  or  road  vehicles  or 
it  can  be  conveniently  bagged. 


★  The  flaked  sulphur  is  in  ideal  form  for 
burning  with  very  low  grinding  costs,  if  any. 


★  Higher  heat  transfer  rates  than  with  band 
coolers. 


xrroxiz3x.x. 


continuous 

sulphur 

flaking 

plants 


^.Lentical  age  of-  tndia 


A  QUARTERLY  TECHNICAL  JOURNAL 
(in  the  10th  year  of  publication)  on  the 
chemical  and  allied  industries,  the  only 
specialised  journal  in  Asia,  engaging  interest 
of  industrial  chemists,  chemical  engineers, 
manufacturers  and  processors  of  chemicals  and 
chemical  products,  technological  and  scientific 
institutes  and  libraries.  Government  depart¬ 
ments,  public  sector  units. 

ESTABLISHED  IN  1950,  the  journal  is 
widely  read  in  India  and  throughout  the  world, 
and  retained  for  reference  for  many  years.  The 
past  issues  constitute  the  only  printed  record 
of  the  growth  and  development  of  the  Indian 
chemical  process  industries. 

MAIN  FEATURES:  Technical  articles  on 
chemical  technology,  chemical  engineering, 
unit  process,  plant  and  equipment,  instruments, 
pilot-plant  studies,  with  emphasis  on  basic 
heavy  chemicals;  technical  article  abstracts, 
book  reviews,  standards,  patents,  new  products 
and  processes,  statistics,  progress  reports. 

Editor:  J.  P.  DE  SOUSA,  M.Sc.,  F.G.M.S. 

Napier  House, 

24/27,  High  Holbom,  London,  W.C.l. 

Telephone:  HOLbom  5022. 

65,  Mahatma  Gandhi  Road, 

Bombay,  1. 

Grams:  "  KEMICALAGE.”  Phone:  252072. 
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I)  E  N  O  K  A  DESIGNS 
AM)  in  ILDS  COMPLETE 
INSTALLATIONS  FOH 


CHLORINE  . 
CAUSTIC  SODA 


W  A  T  E  K 
ELECTROLYSIS 


FERTILIZERS 


PETROCHEMICALS 


ORONZIO  DE  NORA 

IMPIANTI  ELETTROCHIMICI 
MILANO  -  ITALY 


BULPHUHIC 
HCID  PLANTS 


9fiP~to^ihe^iithf99fe 

i99*9rs  se9^9'9ce  _ 

is  eSS€*i9f999i 

if  you  wish  to  keep  abreast  of  the  latest  developments 
in  the  rapidly  expanding  chemical  industry.  Chemical 
Age  offers  you  this  service  for  as  little  as  52/6d. 
(overseas  60/-) — the  cost  of  a  year’s  subscription.  If 
you  are  not  already  a  regular  reader  we  will  gladly 
send  you  a  specimen  copy  of  the  weekly 

I'lieiiiical  Aj;£c 


BOUVERIE  HOUSE 


154  FLEET  STREET  -  LONDON  -  E  C. 4 


Telephone  :  FLEET  STREET  3212  (26  linesi 


y 


K\ri.t  SII  K  SE 9.9.9-: its  OF 
V99  9  99F  9TA9.9.\\  S9  9.9*999  91 

HEAD  OFFICE 

ROME  -  Via  Nerva  2 
Tel.  484444-45-46 
Telegraphic  Address 
ITALZOLFI  ROME 


Sole  distributors  for 
United  Kingdom  and  Eire 

JOSEPH  WEIL  &  SON,  LTD., 
Friars  House, 

39-41  New  Broad  Street, 
LONDON,  E.C.2. 


WHERE  IT  PA  YS 

The  MIDDLE  EAST 
BUSINESS  DIGEST 

gives  complete  coverage  of  the  financial, 
business  and  industrial  developments  in 
the  Middle  East,  and  is  read  by  a  large 
number  of  men  in  these  fields.  The  Digest 
appears  on  the  1st  and  16th  of  every  month 

This  magazine  is  the  best  medium  for 
advertising  in  the  MIDDLE  EAST 

Advertising  Rate :  £14  or  $39  for  a  full  page 
Subscription  Rate : 

£6  for  airmail  yearly  subscription 


MIDDLE  EAST  BUSINESS  DIGEST, 
P.O.  Box  3299,  Beirut, 
LEBANON. 
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YOUR  BY-PRODUCTS  PLANT 


CAN  ALSO  EASILY  BE  CONVERTED 


TO  WET  PURIFICATION... 


Conversion  of  all  types  of  Gasworks  and 
Coke  Ovens  by-products  plants  to  permit 
removal  of  'HzS  and  subsequent  sulphur 
recovery  or  sulphuric  acid  manufacture 


Please  tfrile  for  further  details  to ; 


COPPEE  HOUSE  ■  140  PICCADILLY 


LONDON,  W.1  Telephone:  HYDe  Park  6801 


Telegrams  :  EVCOPPEE,  NORPHONE,  LONDON 
GLASGOW:  121  DOUGLAS  STREET,  C.2 
NEWCASTLE  ON-TYNE  t  MANSION  HOUSE  CHAMBERS. 
THE  CLOSE 


RECOMMENDED 

LITERATURE 

DR.  VOLKER  FRANZEN 

Reaction  Mechanisms 

First  Series. 

XIIII1()0  pages,  linen  bound  with  dust  jacket.  DM  18 
The  first  item  in  a  compilation  of  basic  organic 
chemical  reactions  with  clarification  of  the 
reaction  mechanisms  involved.  The  publication 
is  equally  important  for  scientists  and  technical 
chemists,  for  the  teacher  or  for  the  student  of 
chemistry. 

DR.  HANZ  BATZER 

Introduction  to 
Macromolecular  Chemistry 

With  introduction  by  Prof.  Dr.  H.  Staudinger, 

Freiburg. 

XI/225  pages.  50  illustrations,  linen  bound,  with  dust 
jacket.  DM  19.80. 

This  book  provides  an  introduction  to  the 
scientific  fundamentals  of  macromolecular 
chemistry.  It  not  only  provides  a  valuable 
introduction  for  the  student  to  the  problems 
of  this  new  field,  but  is  also  useful  to  anybody 
wishing  to  obtain  a  general  view  of  macro¬ 
molecular  chemistry. 

DR.  WERNER  PERKOW 

The  Insecticides 

Chemistry,  mode  of  action  and  toxicity. 

VIII  384  pages.  16  tables,  linen  bound  with  dust  jacket 
DM  28. 

A  thorough  introduction  to  insecticides  for  the 
potential  specialist,  a  reference  work  for  those 
already  scientifically  or  technically  engaged  in 
the  field.  Information  is  given  on  chemical, 
biological  and  toxicological  matters  and  under¬ 
standing  of  the  technical  terms  is  facilitated  by 
a  list  of  the  Latin  names  of  insect  pests. 

LUDWIG  SCHEICHL 

Fire  and  Chemical 
Production 

An  introduction  into  the  fundamentals. 

Second  revised  and  enlarged  edition. 

XXIV/424  pages.  47  illustrations  and  two  tables,  linen 
bound  with  dust  jacket.  DM  28. 

The  combustion  process  of  fire  extinguishing 
are  discussed  from  the  fundamental  scientific 
physical/practical  basis.  Long  practical  experi¬ 
ence.  the  author’s  own  work  and  the  available 
literature  are  systematically  interwoven  to 
present  a  complete  picture  of  the  present  state 
of  knowledge  relating  to  fire  and  to  the  work¬ 
ing  of  fire  extinguishing  media. 

DR.  ALFRED  HUTHIG 
VERLAG  GMBH 
HEIDELBERG 


TRADE  DIRECTORY. 
OF  THE  chemical' 
INDUSTRY  i 

in  the  Federal  Republic  of  Germany  and  West  Berlin 

incorporating  WENZELS  DIRECTORY  i 
and  COMMODITY  GUIDE 

This  directory,  published  in  conjunction  with  the^ 
Association  of  German  Chemical  Manufacturers  ^ 
is  the  only  official  and  comprehensive  trade 
directory  embracing  both  firms  and  products, 
following  the  amalgamation  of  the  former  two  d 
recognised  manuals.  It  contains  fullest  inform-" 
ation  on  chemical  concerns  and  their  manufac¬ 
tures,  in  West  Germany  and  West  Berlin,  and 
is  an  essential  reference  work  for  all  firms  and  A 
business  houses  engaged  in  trading  or  seeking  to  R 
expand  their  trade  with  the  German  chemical 
industry.  Price  £4-15-0  or  U.S.  $12 


Tho  Trade  Directory  of  the  Chemical  Industry^ 
contains  the  following  sections: 


List  of  firms 

More  than  3.200  chemical  manufacturers  and 
commercial  concerns  are  listed  alphabetically, 
together  with  full  addresses  and  details  of 
supply  programmes. 

Local  index 

All  firms  contained  in  the  alphabetical  index 
have  been  listed  according  to  town  and 
district,  an  invaluable  aid  to  both  foreign 
and  domestic  buyer. 

List  of  products 

Manufacturers  of  each  individual  product  of 
all  German  chemical  concerns  located  in 
West  Germany  and  in  West  Berlin,  together 
with  the  respective  commercial  firms,  are 
listed  under  more  than  10.000  headings. 

Registered  trade  names 

The  most  comprehensive  list  so  far  published 
of  about  4.000  registered  trade  names 
together  with  details  of  products  supplied 
by  the  manufacturing  firms. 

ENGLISH.  FRENCH  and  SPANISH  TRANS¬ 
LATIONS  of  products  and  indexes  greatly 
facilitate  use  by  foreign  firms. 

Econ-Verlag  GMBH 

Dusseldorf  GERMANY 
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